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PREFACE. 


Ix  the  preparation  of  this  work,  my  purpose  has  been  to  present 
to  the  reader  a  fair  statement  of  the  changes  which  have  been  made 
by  modem  investigation  in  the  views  entertained  respecting  the 
physiology  and  pathology  of  pregnancy,  labor,  and  childbed ;  and 
I  have  endeavored  to  show  that  with  advancing  knowledge  the  art 
of  niidwiferj'  has  ceased  to  rest  upon  empirical  rules,  and  is  already, 
with  rare  exceptions,  the  natural  outcome  of  scientific  principles. 
To  insure  accuracy,  I  have  spared  no  pains  to  subject  the  doctrines 
taught  to  rigorous  clinical  tests ;  and  I  have  everywhere  sought  to 
supplement  and  correct  my  own  personal  experiences  by  the  re- 
cortled  observations  of  others. 

Because  of  the  strangeness  of  much  of  the  new  obstetrical  Utera- 
ture,  I  have  considered  it  desirable  to  make  copious  references  to 
recent  authorities.  At  the  same  time,  I  hojje  that  these  references 
may  prove  of  service  to  such  as  desire  to  examine  for  themselves 
original  sources  of  information.  If  I  have  given  special  promi- 
nence to  the  labors  of  German  investigjitors,  it  has  not  been  due  to 
a  lack  of  a]ipreciation  of  valuable  contributions  from  other  foreign 
and  home  sources,  but  because,  with  large  hospitals  and  with  state 
encouragement,  the  obstetrical  writers  of  Germany  have  of  late 
years  occupied  a  vantage-ground  of  which,  to  their  credit,  they 
have  been  prompt  to  avail  themselves. 

To  make  room  for  the  results  of  recent  scientific  investigation, 
nmch  of  purely  historical  and  controversial  matter  usually  found  in 
obstetrical  treatises  has  been  omitted. 


Ti  PREFACE. 

Special  stress  has  been  laid  upon  the  operations  of  midwifery 
and  the  influence  exerted  by  the  more  common  varieties  of  con- 
tracted pelvis  in  the  production  of  anomalies  pertaining  to  preg- 
nancy and  labor. 

In  reviewing  the  field  of  practice,  I  have  not  found  it  possible 
to  discover  any  natural  line  of  division  between  obstetrics  and  gy- 
naecology. No  man  merits  the  reputation  of  a  good  accoucheur 
unless  he  possess  a  thorough  appreciation  not  only  of  the  immediate 
dangers  but  of  the  far-reaching  consequences  of  the  faulty  practice 
of  his  art ;  nor  can  his  equipment  be  looked  upon  as  otherwise  than 
defective  unless  it  include  an  ability  to  repair  surgical  injuries  at 
the  time  of  their  occurrence. 

In  submitting  this  work  to  the  critical  judgment  of  the  medical 
profession,  it  is  my  earnest  hope  that  the  principles  which  have 
governed  my  own  practice  may  prove  a  safe  guide  to  others. 

47  East  TiiiRTT-rorRTH  Stbeet, 
Stptembtr,  18S1. 
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CHAPTER   I. 

FEMALE  ORGANS  OF  GENERATION. 

The  padendum. — ^Labia  majora. — Clitoris. — ^Labia  minora. — Veatibule. — The  bulbs  of 
the  vestibule. — Meatus  ur^thrse. — Sebaceous  glands. — Mucous  glands. — Vaginal  ori- 
fice.— Iljmen.— Vagina. — Vessels  of  vagina. — Uterus. — Fallopian  tubes.— Ovaries. 
— Vessels  of  uterus  and  its  appendages. — Nerves  of  uterus. — Lymphatics. — ^Devel- 
opment of  the  female  organs  of  generation. — Arrests  of  development. 

The  female  organs  of  generation  may  be  properly  divided  aa  fol- 
lows :  1.  The  external  parts,  or  pudendum,  and  the  vagina.  2.  The 
uterus,  Fallopian  tubes,  and  ovaries. 

The  external  parts  and  vagina  are  chiefly  concerned  in  the  act  of 
copulation.  As  they  likewise  constitute  the  channel  through  which 
the  child  passes  during  parturition,  a  knowledge  of  their  anatomical 
structure  becomes  of  importance  to  those  who  would  practice  the  ob- 
stetric branch  of  medicine. 

The  internal  organs,  i.  e.,  the  uterus.  Fallopian  tubes,  and  ovaries, 
assume  obstetrical  importance  in  connection  with  the  parts  they  play 
in  gestation.  Thus,  the  ovary  furnishes  tlie  germ  from  which  the 
new  being  is  developed.  The  Fallopian  tube  receives  the  germ,  and 
conveys  it  to  the  uterus.  In  the  uterus,  the  fecundated  germ  ob- 
tains the  nutritive  materials  necessiiry  for  its  subsequent  growth  and 
development. 

I.   The  Extebxal  Parts  of  Generation  and  Vagina. 

The  Padendum. — The  pudendum  comprises  all  those  parts  which 
are  perceptible  externally.  It  includes  tlio  mons  Veneris,  the  labia, 
the  clitoris,  the  nympha;,  and  the  hymen.     It  is  situated  at  the  loAver 
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oficning  of  the  pelvis,  and  lias  a  wodge-shapc,  wlicnce  the  term  nni- 
nuf,  i.  t*-,  cunctin.  Its  base  is  formed  by  the  inons  Veneris,  u  futty 
ciifhion,  abundantly  supplied  with  huir,  which  covers  the  symphysis 
pubis.  As  it  follows  the  curvature  of  the  lower  portion  of  the  trunk, 
iu  extreme  incliuution  of  the  i>elvi9  it  is  sometimes  directed  so  far 
backward  as  to  render  difficult  tlie  introduction  of  the  speculum  and 
tlie  accom[»lishment  of  the  sexual  act.  It  is  divided  in  the  median 
line  by  the  n'uui  jiudcndi,  which  extends  from  the  mons  Veneris  to  the 
perin.Tum.  Upon  each  side  of  tlie  rima  there  are  two  longitudinal, 
slightly  curved,  and  rounded  folds  of  integument,  which  rest  upon 
cushions  of  adipose  areolar  tissue.    Thest;  folds  constitute  the  so-called 
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Fio.  1,— Tlie  cxtcrnul  parts  of  ti^ncmtion  (the  tliiir))*  nn?  sopnrntfd  no  oa  to  pinec  the  fiarts 
lij»«n  the  xtivtch).  1,  Inbiu  mnjorn;  2,  plum  olitoridii* ;  3,  .1,  th»»  riyiiip)itt;  4,  iinvpufuinj 
clitonilU  ;  .1,  freiniluiti  clitoriilis  :  n,  Irctiulum  nvniplmniiu  ;  ",  liyint-ii ;  "<,  imfict' of  the 
glmwis  of  Duvcnic.v  ;  9,  tubcrculuin  vnijinw  ^  10,  iuou(U8  urutiinu.  *  (,Luscliko,) 


litbia  majorn,  which,  like  the  mons  Veneris,  aiv  covered,  though  to  a 
less  extent,  with  hair.  In  healthy  young  women  they  are  firm  and 
full,  while  in  deteriorated  constitutions,  and  in  advanced  life,  they 
l>ccorae  wrinkle<l  and  pendulous,  from  dinjiuution  of  the  adipose 
tiJssue. 

The  labia  majora  act  as  a  sort  of  valve,  which  closes  the  orifice  of 
the  vagina,  whence  the  term  vulva — i.  e.,  vulva,  the  folding-door  of 
the  ancients.  When  the  labia  are  full  and  well  rounded,  they  are  ap- 
proximated closely  together,  and  form  the  vulva  conniveng.    With  the 
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loss  of  adipose  tissue,  a  gaping  of  the  flaccid  labia  ensues,  and  forms 
the  vulva  hianx. 

The  labia  olTor  an  external  and  internal  surface.  The  outer  sur- 
Ifire  jirosenta  the  usual  characteristics  of  tegiimcntary  tissue,  and  is 
ubundantiy  supplied  with  large  sebaceous  glands.  The  inner  surface 
is  in  1(11  respect*  like  a  mucous  membrane,  except  that  it  possesses 
ebaoeous  gluuds  in  ])lace  of  mucous  follielos.  Tl>e  subcutaneous  tis- 
le  is  coni]M39ed  of  connective  tissue,  rich  in  elastic  cloraenta,  and  con- 
taining fatty  lobules  continuous  with  the  underlying  adipose  struct- 
ure. It  fumitihes  support  to  an  abundant  venous  plexus,  to  which 
the  turgcsccnce  of  the  labia  in  pruritit,  and  nnder  sexual  excitement, 
is  mainly  duo.  The  existence  of  contractile  elements  has  never  been 
demonstrated. 

The  two  extremities  of  the  vulva  have  been  designated,  respec- 
tJTely,  the  anterior  and  posterior  commissures  of  the  labia  ;  but  these 
erms,  so  far  iis  they  convey  the  idea 
of  connecting  bands  betweou  the  la- 
^bia,  are  incorrect,  for  Lusehka*  has 
lown  that  the  labia  are  directly  con- 
inaous  with  the  mons  Veneris  in 
ml  and  the  jicrinsnm  behind. 
Tlic  clitoris  is  a  small,  elongated 
niy,  situated  just  bi'iu-uth  tiie  ao- 
illwl  anterior  commissure.  It  re- 
K>mble8  the  penis  in  form  and  struct- 
ti  '  '  '  Td  in  possessing  neither 
i«  osum  nor  urethra.     The 

iitoris  is  Uivi«lod  into  the  crura,  the 
""corpo^.  and  the  glans.  The  crura 
are  long,  apindle-alia])ed  processes,  at- 
;he<.l  to  tfje  borders  of  the  ascend- 
ing rami  of  the  ischia  and  the  de- 
occiidini;  rami  of  the  pubis.  The  cor- 
/  "  iby  the  junction  of  the 

L  I KHlian  line,  just  beneath 

the  pnbie  arch.     Even  in  a  state  of 
^txtreme  erection,  it  does  not  normally 
tofcd  an  inch  in  length.     The  glans 
the  rounded^  imperforate  extremity. 

whins  of  a  small  pea.     The  cuticular  covering  of  the  glans  is  of 

le-red  color,  and  is  covered  with  papilla?,  part  of  whioli  contain 

I'iU't.  nerve-endings  similar  to  those  found  in  the  nipple, 

■  \  Krause  "terminul  bulbs"  {End-Kolben}.     The  nerves 
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Fio.  S. — I.iiR'inl  vifW  of  the  crectilo  »tnict- 
unss  of  the  oxti;i-tuU  orjriuiii  of  the  fo- 
nialn  (from  Knltlt i,  two  thirds.  The 
l>lo<Kl-vi's!K<lfi  hiive  Kfii  inift'«''il,  uiid 
the  skin  iiiiJ  minvu-  ■   Imvo 

htxn  Iflil'iVcil.      </,    i  'uili  ; 

c,  j)li'xus  (if  Veins,  riji:  ^    is  in- 

tcmieilw-  «i,  g'.iiriM  I'lii'.iidiu;',/',  wr- 
piw  olit'Tidin ;  A,  tli)rr<»l  \ein ;  V,  riuht 
crua  clltoridis;  m,  ve^.tibiilum;  «, 
right  glund  of  UurUioliu  or  Duvemey, 

During  erection  it  attains  the 


•  LrscREA,  "  Die  AMtomIe  des  luensdiUcben  Deckcni,"  p.  407. 
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of  tho  clitoris  arc  more  fully  developed  tlian  the  correspouding  nerves 
in  the  penis.  Tho  clitoris  is  regarded  as  the  seat  of  the  voluptuous 
sensations  experienced  by  the  female  during  copulation. 

Tho  labia  minora  ure  two  narrow,  reddish,  moist  folds  of  mucous 
memhmiie,  situated  between  the  labia  majora,  with  which  they  are 
coutinuoua  by  their  outer  surface.  The  inner  surface  is  continuous 
with  the  mucous  membrane  of  the  vestibulum.  They  are,  sometimes, 
termed  likewi:«o  the  nyniphcp.  Nymphm  vocauttir  rel  quod  sint  casti- 
iafis  prwsides,  vcl  quod  sponsum  primo  intermiltanf,  vd  quad  aquis 
prosilientibus  prcBsinf  (Plazzonus),*  or,  us  Sir  Charles  Bell  words  it 
in  his  "Anatomy,''  "The  most  modest  of  tlie  uses  ascribed  to  them 
is  that  of  directing  the  stroam  of  urine.'"  When  the  rima  juidondi  is 
narrow,  a-s  in  virgins^  the  hibia  minora  arc  concealed  and  protected  by 
the  labia  majora.  In  the  vulva  hians,  the  labia  minora  acquire,  from 
exposure  to  the  atmos])here,  a  dirty-bluish  color,  and  take  on  the  prop- 
ortie.s  of  the  cutis.  In  Hottentot  and  Bushman  women,  they  some- 
times reach  the  length  of  eight  inches,  and  constitute  the  so-called 
"  Hottentot  apron,** 

Each  labium  minus  splits  anteriorly  into  two  folds,  of  which  the 
outer  joins  the  corresponding  one  of  tho  opposite  side  to  form  a  cover 
for  the  clitoris,  the  pratputium  clitoridis.  Tho  lower  folds  converge 
to  meet  beneath  the  lower  border  of  the  glans  clitoridis,  and  form  the 
frenuhim  of  the  clitoris.  This  attachment  serves  to  bring  the  clitoris 
forward  into  contact  with  the  penis,  as  the  labia  minora  are  pressed 
inward  during  copulation. 

The  labia  minora  meet  posteriorly,  in  most  instances,  and  form  a 
thin  circular  hand,  t\\c  frenulum  vulvfp  or  fonrchi-tU'.  The  fuurchette 
has  usually  been  regarded  as  t!ie  posterior  commissure  of  tlie  labia 
majora,  but  this  view  Luschka  has  shown  to  be  incorrect. f 

Tlie  vestibulum  is  tlio  angular  space  bounded  by  the  labia  minora 
and  the  vaginal  orifice. 

The  hulbi  vi'idibuH  t^aginm,  the  bulbs  of  the  vaginal  vestibule,  are 
two  curved,  leech-shaped  masses  of  reticulated  veins,  situated  between 
the  vestibulum  and  pubic  arch  of  each  side.  Kobelt  has  shown  that 
they  correspond  to  the  two  separated  halves  of  the  male  bulbus  uro- 
thnc.  They  are  composed  of  erectile  tissue,  and  mcixsure,  when  dis- 
tended with  blood,  a  little  over  an  inch  in  length.  As  the  head  of  the 
child  pjisscs  through  the  vulva  during  parturition,  these  bodies  are 
jiushcd  forward  to  jircvent  their  being  compressed  between  the  hea^l 
and  the  \n\\nc  arch.  Still,  rupture  dnes  sometimes  occur,  and  then 
the  haemorrhage  leads  tt)  the  formation  of  thrombus  of  the  labia  ma- 
jora. The  upper  ends  of  the  vaginal  bulbs  are  rather  pointed,  and 
communicate,  by  means  of  a  sinal!  plcvus,  tho  pars  tnicrmcdia  of 

*  LcsrnKJi,  "  Die  AnAtoinic  des  menschlichcn  DeckcDS,"  Tubingen,  18&i,  p.  403. 
t  Ibid,,  p.  404. 
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konclt.  ■wiln  the  vessels  of  the  glans  ch'toridis.     Through  this  connec- 
tiou  the  blood  i«  prt'ssed,  during  Tcnereul  excileuient,  by  the  reflex 
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».  Jl — Kmni  vii'w  ofthf  cn^'iilo  ^tnivUiri-  ^.it  Uif  v\u  riml  or;^n.«  of  ihp  fcmulu  (Kol>cU). 
A,  pti»ii«;  D.  H,  iM'liiuiii ;  « ',  rritori:< ;  I.),  gliiiul  ot' tlif  clitoris;  E^liijll'j  K.  lyiuplrictor 
n,...  I..  .  .1  .  vulvn;  li,  li'U  jiillnrorihu  efiti'iri.'* ;  II,  ilnrsnl  vein  at  thi'  clitoris;  I,  inter- 
Hi  -^ ;  J,  vciuoloDiumuuicutiiin  with  iLe  obturtitur  veiu ;  K,  obturator  vein; 


eontractions  of  the  muscalua  constrictor  cunui,  from  tlie  turgid 
bnlbainto  the  glans  of  the  clitoris. 

The  meatnm  urethral  is  situated  in  the  median  line,  at  the  lower 

portion  of  t-hc  vest  ibular  space,  about  three  «juurters  of  tin  imh  from 

the  (.Manit  uf  the  clitoris.     It  is  surrounded  by  a  ring  of  inusculnr  trbers, 

rhich  keep  it  closed  under  ordinary  circumstances.     These  fibers  cause 

ypackcring  of  the  mucous  membrane,  whieh  is  easily  recognized  by 

ic  cxjH'rienced  finger,  and  serves  as  a  guide  for  the  introduction  of 

tiic  catheter. 

Sebacf0U9  gland*  are  found  in  great  abundance  in  the  tissues  of 
tiie  nynij»ha?.  where  they  furnish  a  fatly,  yellowish-white  material, 
possiessing  a  p<:culiar  o«lor.  This  material,  when  accumulated  beneath 
the  jirepuce  of  tJie  clitoris,  constitutes  the  smut/ma  prmputii,  so  com- 
mon in  women  who  neglect  the  niceties  of  the  toilet. 

The  tnurriHn  ijlanth  of  the  vulva  are  divided  into  the  glandulie  res- 
tibulares  majores  and  the  glandula?  vestibnlares  minores. 

The  i/lniiiiuUp  vestifiulareit  minores  aiv  from  five  to  seven  in  num- 
ber, and  are  irregularly  distributed  in  the  neighborhood  of  the  meatns 
urt'thrn!.  'ITiey  are  of  the  compound  racemose  variety,  of  about  the 
!»5ze  uf  ]K)ppy-»eed,  and  possess  short,  wide  ducts  with  large  orifices. 
Smith  says  that  one  of  these  lacunae  may  be  enlarged  suf- 
iii Kiiily  to  admit   a  small-sized   catheter,  leading  the   operator   to 
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suppose  that  he  has  rcach<^d  the  bladder,  while  the  instrument  is  reflilly 
in  II  cul-df-sac* 

The  glandul(B  veaiibitlares  mafores  were  first  discovered  in  the 
human  subject  by  Bartholin,  and  hear  sometimes  his  name  and  some- 
times that  of  Duverncy.  They  arL*  two  in  number,  of  the  .size  of  a 
pea,  and  of  a  rcddisli-yellow  eolur.  They  are  situated  behind  the  jios- 
terior  extremities  of  the  bulbi  vestibuli,  which,  however,  tliey  ])artially 
overlap.  They  are  of  the  compound  racemose  variety,  and  tlieir  acini 
open  into  a  duct  a  little  over  a  half-inch  in  len^h,  wide  at  its  Ijcgin- 
ning,  but  which  narrows  toward  its  oriJicc.  The  duct  takes  an  obliijuo 
course  along  the  inner  side  of  the  vaginal  bulbs,  and  terminates  in 
front  of  the  hymen,  at  the  angle  wtiich  the  hymen  or  its  remains  (the 
caruneuhv>  myrtiformes)  makes  with  the  walls  of  the  vestibule.  The 
glands  of  Bartholin  secrete  a  yelloM'ish,  adhesive  fluid,  which  is  poured 
out  freely  during  coitus,  and  preparatory  to  the  passage  of  the  child 
at  the  time  of  labor.*  This  secretion,  by  rendering  the  parts  moist 
and  slippery,  serves  to  protect  the  mucous  surfaces  from  mechanical 
injury.  An  abundant  secretion  may  likewise  bo  causotl  by  erotic 
dreams,  or,  in  fact,  by  any  form  of  sexual  excitement.  They  are 
more  developed  in  young  persons  than  in  those  of  middle  life,  and  in 
old  age  they  seem  in  some  cases  to  disappear  altogether. 

The  onfif'tum  t^agince  is  bounded  by  the  labia  minora  and  the  vee^ 
tibule.  It  dilfers  greatly,  both  a.s  to  size  and  a])pcaninee,  in  young 
cliildren,  in  virgins,  in  women  accustomed  to  sexual  inlcrc^oiu'sc,  and 
in  those  wlio  hitvc  borne  children. 

In  virgins,  the  vaginal  oritiee  is  partially  closed  by  a  thin  fold  of 
mucous  membrane,  termed  the  hi/mcn.  This  fold  has  usually  a 
crescentic  shape,  with  its  concave  border  looking  toward  the  ui-elhral 
orifice,  so  that  a  small  o(H'ning  is  left  anteriorly  for  the  escape  of  (be 
menstrual  fluid.  There  are,  iiowever,  a  number  of  other  less  common 
varieties,  of  which  the  following  arc  the  most  important :  1.  The 
hpnen  annularis,  with  a  small  central  o))ening.  2.  The  hymen  cribri- 
fomiis,  with  a  number  of  small  openings.  3.  The  hymen  imperfora- 
tus, which  completely  occludes  the  vagina,  and  occasions  retention  of 
the  menses.  4.  The  hymen  fimbriatus,  from  its  resemblance  to  the 
fringed  extremity  of  a  Falloj)ian  tube.  This  variety  possesses  med- 
ico-legal importance,  from  the  possibility  of  it^s  being  mistaken  for  a 
normal  ruptured  hymen. 

The  thin  tissues  which  constitute  the  hymen  are  usually  lacerated 
by  the  first  complete  coitus.  Lacerntion,  howovcr,  is  not,  in  all  cases, 
the  necessary  result  of  sexual  intercourse.  There  is  a  young  girl. 
nineteen  years  of  age,  now  under  treatment  for  amenorrluea  in  the 
uterine  wards  of  the  Bellevue  Hospital,  who  possesses  a  |>erfect  hymen, 
the  opening  of  which  is  of  the  ordinary  size,  yet  so  distensible  is  ita 
*  W.  Ttler  Smith,  "  Manual  of  Obstetrics,"  p.  22. 
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tistao  that  a  medinm-sizcd  (ono  inch)  Fcrgn&son  ?jiecnlnm  has  Iwen 
repeatedly  introducod.  for  purposes  of  expk»rution,  without  iu  the 
alightetit  degree  affecting  its  integrity.  Hyrtl  mentions  a  specimen  of 
the  female  genitalia  preserved  in  Meekol's  musenm,  at  Iliille.  where 
the  hymen  ii  jKtrfect,  though  the  womuu  hud  given  birth  to  n  wvcn- 
months  child.* 

We  am  indebted  to  Schroeder  for  having  pointed  out  that  the  fleshy 

incnccjs,  known  as  the  cnruncula?  myrtiformes,  are  the  result  of 
clnhl'bearing,  and  not,  iu  the  rule  at  least,  of  sexual  intercourse. 
Coitud  dimply  causes  a  solution  in  the  continuity,  at  one  or  more 
poiutii,  of  the  free  border  of  the  hymen.  The  pressure  of  the  child's 
head,  however,  during  labor  causes  necrosis  and  sloughing  of  the 
heretofore  persistent  tliough  lacerated  hymen,  of  whielj,  snbstHjuently, 
the  familiar,  isolated  elevations  of  mucous  tissue  about  the  vaginal 
orifice  furnish  the  only  visible  traces,  f  My  own  experience  is  entirely 
confirmatory  upon  tliia  point.  In  the  examination  of  young  nullipa- 
FDUS  prostitutes,  w^ho  enter  the  Bellevnie  Hospital  for  uterine  disorders, 
I  have  always  found  a  torn  hymen,  but,  in  no  case,  carunculie  niyrti- 
formes. 

The  Vagina. — The  vagina  is  a  mcuibranoiu;  canal,  connecting  the 
uterus  with  the  external  parts  of  generation.  It  runs  iu  an  oblique 
direction  forward  from  its  attachment  at  the  cervix  to  its  orifice  at  the 
"ra.     When  not  artificially  dilated,  its  anterior  and  posterior  walls 

in  contact  with  each  other.  The  length  of  the  vagina,  owing  to  its 
extraordinary  distcnsil)ility,  is  usually  greatly  over-estimated.  Admit- 
ting^ considenible  variations,  dependent  upon  weight,  position,  etc.,  of 
the  nteras,  two  and  a  half  inches  for  the  anterior,  and  a  little  over 
thri-e  inches  for  the  posterior  wall  may  be  accepted  as  fair  average 
measurements.  J  The  vagina  is  placed  between  the  rectum  and  bladder, 
and  is  more  or  less  intimately  connected  with  both  those  organs.  In 
its  upper  tifth,  the  vagina  is  sepunited  from  the  rectum  by  the  cul-tle- 
mc  of  Douglas.  From  thence  downward,  the  rectum  and  vagina  form 
common  |mrtition,  the  geptum  recto-vai/ituilf.  Above  the  pelvic 
floor,  a  layer  of  connective  tissue  continuous  with  the  ittOvic  fascia 
unites  the  rectum  and  vagina  together.  Below  the  pelvic  floor  the 
union  of  the  two  organs  is  immediate.  Luschka  limits  the  term 
"a'ptum  recto-vagiuale  "  to  this  lower  half  of  the  common  wall.* 

The  upjwp  half  of  the  anterior  vaginal  wall  is  attached  to  the  blad- 
<1.  ■  'iins  of  loose  connective  tissue,  while  the  lower  half  is  insepa- 
t:.  II  the  tissues  about  the  urethra.     The  partition  thus  forme<l 

veen  the  urethra  and  vagina  is  termed  the  septum  urethro-vaginale. 

•  nmriM  **  riand  buchdor  Uipocruphischcn  Anatomic,"  Wicn,  Mc  Aiiflage,  Bd.  ii.  p.  1«2. 
■?cuMorx>nL,  "Schwan^jepuctiaft,  Geburt,  und  Wochenbett,"  Bonn,  18»57,  p.  fi. 
LrsmKA,  "  Die  Anttomiu  Uus  mcuschlichcn  Bcckens,"  Tiibingrn,  1SA4,  p.  868. 
^  IML,  p.  S84. 


e  PHYSIOLOGICAL   ANATOMY. 

Tlie  fornix,  as  the  upper  part  of  the  vagina  is  torined,  encircles 
the  vaginal  portion  of  the  cervix  in  such  a  way  as  to  extend  at  least 
twice  as  high  upon  its  postvrinr  as  ujion  \U  anterior  aspect.  The 
vaginal  walls,  when  not  distended  artiliciully.  are  directly  applied 
to  the  vaginal  portion  of  the  cervix. 
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Fia.  4. — Section  throushthe  rcmale  pelvis.  1,  rectnm;  2,  utenm;  8,  excavatio  rocto-ut»- 
rina  (cul-de-»oc  of  l)ouglas>  ■  4,  ojEcavutio  vc»ico-iiterinu ;  6,  bladder ;  6,  diloris  ;  7j  unr- 
thni ;  »,  ajTupliyRLs ;  U,  sphincter  oni ;  10,  vi^riuii,  (KohlruuBcli  modified  by  Spiugcl- 
bcrg.) 

T\iQ  structure  of  the  vaginal  walls  is  not  identical  in  all  parts  of  the 
canal.  In  the  upper  portion  the  internal  surface  is  nearly  smooth,  and 
the  wall.^  measure  from  a  half  a  lino  to  a  line  in  thickness.  They  are 
composed  of  a  mucous  membrane,  a  muscular  coat,  and  an  external 
connective-tissue  sheath,  or  layer.  The  latter  is  highly  elastic,  and 
affords  support  to  the  vaginal  blood-vessels.  The  mu.scular  fibers, 
which  are  of  the  involuntary  variety,  run  in  both  a  longitudinal  and 
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lTft>ction,  and  are  so  interwoven  together  that  a  dissection 
It.  iK.-t  strutji  is  impoissible. 

The  connective- tissue  ond  muscular  layera  gradually  increase  in 
thickness  ati  they  approach  the  vaginal  uritice.  A  circular  bundle  of 
roluntary  fibers,  the  Kphinrter  tuu/itm  «>f  Luschka,  surrounds  the  lower 
cxlrcmity  of  the  vagina  and  urethra.  The  contraction  of  this  sphinc- 
ter not  only  acts  u])on  the  vaginal  orifice,  but  likewise  serves  to  close 
the  urelhni  by  compressing  it  against  the  septum  urethro-vagiuale.* 

The  vnij'tnal  columns  are  two  thickened  ridges,  which  occur  in  the 
tHlian  line,  upon  the  anterior  and  pos- 
terior walls,  at  the  lower  portion  of  the 
vagina-  The  anterior  column  is  more 
promiuont,  in  tlie  rule,  than  the  poste- 
rior. It  is  often  divided  into  two  por- 
tions by  a  longitudinal  furrow.  In  these 
lhicktfhe<l  ridges  the  muscular  fibers  pos- 
sess a  tnibocular  arrangement  and  inclose 
offshoots  from  the  venous  plexus.  The 
columns  thus  present  a  cavernous  struct- 
ure. They  arc  not,  however,  endowed 
with  erectility.  When  turgid  with  blood, 
tliey  serve  to  close  the  vagina,  but  tlic 
resistance  they  olTer,  like  that  afforded 
by  a  fillcil  sponge,  is  easily  overcome,  f 
The  mucous  membrane  covering  the  col- 
umns is  greatly  thickened,  and  abun- 
dantly supplied  with  vessels. 

TI'  '  is  likewise  furnished  with 

iran!''<  .-•■s  {crinfo',  not  ruf/w — they 

in  not  wrinkles),  which  are  more  fully 
developed  ujion  the  anterior  than  upon 
the  posterior  wall.  In  virgins  tliese 
ridges  possess  a  nearly  cartilaginous  con- 
sistence. Any  relaxing  agency,  such  as 
chronic  eatjirrh,  chiM-bearing,  and  the 
like,  serves  to  efTace  them,  and  render 
tile  vagina  smooili. 

The  mucous  membrane  of  the  vagina 
i-  I  with  numerous  vascular  j>a- 

j  li,  under  certain  conditions,  es- 

|K'<;iull>  those  pertaining  to  ])regnancy,  may  reach  surli  a  dogi'ee  of  devel- 
opment as  to  communicate  to  the  finger  a  distinctly  granular  sensation. 

*  Lrecncji,  "£Hc  Aimtoniic  des  mensclilichcn  Bockcns,"  Tubingen,  1864,  p.  3S7. 

t  HuoK,  "Handbuch  dcr  EiageweideicLrc  dea  Mensehcn,"  BrauuBcliweig,  18C6,  p. 
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Fio.  6. — Tlie  vii^nDii  fexpnwKl  is  it« 
entire  IcTiirtli  by  the  ivniovnl  of 
tlio  (KisN'rior  wuU).  t»u.  nrifici- 
um  iiivthnr;  (>«ir,  oriflciuiii  iiu-- 
rinitiri-rMtt^rniiiii ;  //j  Mwlioii  of 
wikll  a.t  Uiu  I'oniix  vngiiite.  (Mcu- 
lo.> 
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Thongh  there  arc  no  secreting  glands,  the  vagina  is  covcrorl,  oven 
in  jx'hudfl  of  repose,  with  a  thiu  layer  of  ncid  mucus.  Under  boxuuI 
excitement,  and  during  menstruation  or  pregnancy,  the  amount  of 
tliif.  Bccretion  is  largely  increased. 

The  hypiigostric,  the  uterine,  the  vesical,  and  the  pudendal  arteries 
II  eend  branches  to  the  vagina.  The  pulsations  of  the  uteriue  artery 
jay  sometinioB  be  felt  through  the  ui>per  part  of  the  vaginal  walls. 
Daring  pregnancy  tliese  pulsations  arc  always  so  distinctly  marliod  as 
to  constitute  a  good  infeivntial  sign  of  that  condition. 

The  veitiK  form  a  close  plexus  around  the  vagina.  Like  all  the 
elvio  veins,  they  are  without  valves,  and  arc  therefore  peculiarly  sub- 
"ject  to  Htasis  from  anything  that  interferes  with  the  return  circula- 
tion. Blood-stasis,  with  enlargement  of  the  vaginal  veins,  coinnmni- 
cttte^  a  deep-purple  color  to  the  vagina.  As  the  requisite  conditions 
fulfilled  during  gestation,  Jacqnemin  and  Kluge  propo.sed  to  in- 
lude  this  coloration  of  the  vagina,  which  they  compared  to  wine-Jees, 
lODg  the  signs  of  jiregnancy.  It  occurs,  however,  tliough  jicrhups 
•  loM  intense  degree,  in  prolajisus  uteri,  in  cases  of  pelvic  tumors, 
and  the  like.  As  free  intercommunication  exists  between  the  vaginal 
y  a\  the   plexu-jos  distributed  to  the  pudendum,  the  rectnm. 

i!  iiT.  and  the  uterus,  a  disturbance  in  the  circulation  of  any 

one  of  these  organs  is  necessarily  attended  with  some  degree  of  circu- 
latory disturbance  in  all  the  contiguous  oi-gan.s. 

Tlic  general  relations  of  the  external  and  internal  organs  of  gcnera- 

:re  admirably  given  in  Fig.  6,  which  wc  have  borrowed  from  lieigel.* 

.i  .^.^jrciicats  Uic  complete  generative  system  of  a  virgin  (natural  size). 

II.  The  Uterus,  Fallopiak  Tcdes,  and  Ovaries. 

The  Uterus. — The  uterus  in  the  virgin  differs  somewhat  in  8ha|ie 
«3te  from  that  of  a  woman  who  has  borne  children.     The  following 

scription  is  intended  to  apply  to  the  nulliparous  uterus  only:  In 
outwaJ-«l  form  the  uterus  Ikls  bueu  cumparod  to  an  inverted*  widc- 
neckrd  tlask.  It  is  flattened  antero- posteriorly.  Its  average  length 
M  in  the  neighborhood  of  two  and  a  half  inches,  though  its  dimensions 
«iuy  to  a  very  considerable  extent.  It  is  divided  by  a  tolerably  well- 
dcfimxl  constriction  into  two  parts  of  nearly  equal  length.  The  upper, 
liir-j.-r  portion  po.sscsses  an  anterior,  flattened,  and  a  posterior,  convex 
•0.  It  is  limited  by  three  borders.  The  upper  border  is  moder- 
ately convex.  The  lateral  borders  are  convex  above  and  concave  be- 
low. Hie  Fallopian  tubes  pass  into  the  uterus  at  the  juncti«)n  of  the 
appcr  and  lateral  borders.     The  widtH  of  the  uterus  at  this  point  is 

jut  one  inch  aiul  a  lialf.  The  lower  pf)rtion  has  a  sj)indle  sliajjc, 
measures  about  a  half-inch  in  its  widest  diameter. 

Buon.,  "  Die  Kronkhcltcn  des  weiblicben  Gcischlccbtc«,"  Erlangcn,  1S74,  Bd.  i,  p. 
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All  the  lower,  spindle-shaped  ]wrtion  of  the  uterus  is  termed  the 
cervix,  or  neck.  Tiie  jtortion  of  the  uterus  comprised  between  the 
neck  und  the  Fullopiuu  tubes  h  CiiUed  tlie  corjnis  or  body.  Tlte 
segment  situated  above  the  Fallopiaji  tubes  is  distiuguished  as  the 
fundus.  f 


It 
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Fio.  7.— Vinrfn  utonw.  A,  anUrrior  viow;  H,  median  (lection  ;  C.  tninsivcrno  Motion  fSnp- 
ix>y).  A,  1.  1>k1^'  ;  2,  2,  anjrtea;  8,  wrvix  ;  4,  site  ol'  Ihe  im  intorriiiin ;  .i,  vtuniistl  jxir- 
tinn  of  iliu  com.x;  i5,  cvtornol  os;  7,  7,  vairina.  B,  1,  1,  pniflle  d'the  anterior  surlucc; 
2,  vesic-o-uturine  cul-tlo-nao ;  3,  8,  pnifilo  of  the  posterior  Kurfnoc  ;  4,  body  ;  5,  neck ;  rt, 
i»thmu>;  7,  cavity  of  the  body  ;  ft,  cavity  of  tho  ccnix;  ii,  o«  int«?muih;  10,  anterior 
lip  of  tho  o«»  externum]  11,  pcHterior  lip";  I'J,  Vi,  vatrina.  C.  I,  cavity  of  the  body  ; 
S!,  lat'Ciul  wall ;  3,  superior  m'aU  ;  4,  4,  cnniim;  S,  n»  internum ;  4,  cavity  of  the  cervix; 
7,  arbor  vitas  of  the  cervix ;  8,  oa  cxt«rtiuiu  ;  0,  !>,  vjijfiiia. 

The  lower  extremity  of  the  cerrix  projects  freely  into  the  vagina, 
and  forms  the  portio  vayinaUs,  the  vap-tnal  portion.  It  jwssesse.s  a 
transverse  aperture,  measuring  from  a  lialf  a  line  to  two  lines  in  width, 
termed  tho  external  orifice,  or  more  frcpiOTilly  the  ov  (iiir.m,  from  a 
fancy  of  the  anatomists  that  it  resenililed  the  mouth  of  a  tench.  The 
08  tinc^e  is  bounded  by  two  thick  lips,  of  which  the  anterior  is  abso- 
lutely longer  than  tho  posterior.  As,  however,  the  distance  from  the 
external  orifice  to  the  vaginal  insertion  is  about  half  as  great  anteriorly 
as  posteriorly,  a  senBation  is  communicated  to  the  finger,  when  an 
examination  is  made  per  vaf/ifunri,  as  though  the  anterior  lip  were 
really  the  shorter  of  the  two.  This  absolute  superior  length  of  tho 
anterior  lip,  combined  with  the  natural  oblifpie  direction  of  the  uterus, 
causes  the  external  orifice  to  look  nearly  directly  backward,  a  fact 
which  is  readily  recognized  when  tho  organs  are  examined  17*  situ  by 
means  of  a  Sinis's  speculum. 

Upon  lateral  section,  the  ntems  is  fonnd  to  be  provided  with  a 
cavity,  in  which  the  upper  portion  or  cavity  of  the  body  is  to  be  dis- 
tinguished from  the  lower  portion  or  can.1l  of  the  cervix.  The  cnviti/ 
of  the  body  presents  a  triangular  shape  with  convex  borders.     The  two 
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ipcr  nnples  commnnicate  by  a  small  opening,  hardly  Inrge  enough  to 
Ituit  a  tine  bristle,  with  the  canul  of  the  Fallopian  tubes.  At  the 
lower  angle  is  sitnated  tlie  otf  internum,  a  circular  orifice,  large  enough 
to  atlmit  a  ut^nne  sound,  which  forms  the  internal  atmtotnieal  limit 
betwtcu  the  body  and  the  cervix.     The  cxinal  of  the  cervix  has  a  fusi- 


'^ 
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T/m.  %. — Vlnctn  utcma  opcnnd  p(wt«rii irlv ,  showint;  tit  A,  A.  the  a»  internum ;  nt  0 
uutn  ;  l\  pcTitouuol  IblJ^.     (Buniil.j 


«,  oRcxtaft 


form  »bft]>e,  and  is  included  between  the  internal  and  external  oriUcos 
already  described.  Its  inner  eurface  is  characterized  by  two  longitu- 
dinal ridges,  occupying  the  anterior  and  posterior  walls,  from  which 
Jtraoching  processes  extend  obliquely  upward,  giving  rise  to  an  ajtpear- 
»ct'  which  justiliL'3  the  title — arbor  vitcB  uttrinn. 

In  women  who  l»ave  borne  children,  the  utenis  measures  three  inches 
in  leogth,  of  which  nearly  two  inches  belong  to  the  body  and  one  to 
'.'■•  \.    There  is  increased  convexity  of  the  fundus.    The  distance 

\><  rlic  iniHTtions  of  the  Fallopian  tubes  mcrtsuren  over  two  inches. 

The  width  of  the  cervix,  at  its  junction  with  the  body,  measures  one 
inch.  The  uterus  thus  a-jsumes  a  {)yriform  shape.  The  cavity  of  the 
tttems  lo«ea  its  triangular  character,  and  assumes  a  more  ovoid  a})- 
pearatice.  The  external  orifice  no  longer  forms  a  smooth  transverse 
deptxsMion,  hut  its  edges,  lacerated  by  childbirth,  comnninicate  the 
napreanon  of  a  rounded,  puckered  sui-fuce. 

When  a  profile  section  is  made  through  a  perfectly  healthy  unim- 
pregnat«d  uterun,  its  walls  are  found  in  actual  contact.  A  cuvity  does 
not,  therefore,  naturally  exist. 

Tb4«  atenis  is  so  situated  in  the  pelvic  cavity  as  to  pu.--.  ~s  a  largo 
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degree  of  mobility.  It«  lower  extremity  projects,  rts  we  hare  seen, 
into  the  vagina.  The  supra-vaginal  portion  of  the  cervix  is  attached 
anteriorly  to  the  walls  of  the  bliuUler.  That  portion  of  tlie  nterns 
which  extends  freely  into  the  pelvic  cavity  is  covered  by  a  reflection 
of  the  peritonaeum,  precisely  iw  though  tlic  utenis  ha<l  been  pushed 
from  below  upward  into  the  jteritoncal  sac.  Thus  the  peritona?um 
covers  the  uterus  anteriorly  and  posteriorly.  Its  two  surfaces  meet  at 
the  lateral  borders  of  the  uterus,  and  thence  spread  outward  to  the 
ilia  of  the  respective  sides.  Those  peritoneal  folds  divide  the  jx-hnc 
cavity  into  two  nearly  equal  halves,  and  are  termed  the  liyamenta  lata; 
or  broad  ligaments. 

Two  peritoneal  folds,  containing  a  few  contractile  fil>ers  derived 
from  the  muscular  tissue  of  the  uterus,  pass  forward  from  the  uterus 
to  the  bladder — the  pUcoB  vesico-uterimB.  These  folds  form  the  sides 
to  a  space,  limited  anteriorly  and  posteriorly  by  the  bladder  and  uterus, 
termed  the  txctwatio  vesico-utirina.    (  Vuk  Fig.  4,  p.  8.) 

Upon  the  posterior  surface,  the  peritonanim  descends  down  not 
only  over  the  entire  gupra^ vaginal  portion  of  the  uterus,  but  over  that 
portion  of  the  vagina  which  covers  the  posterior  lip  of  the  infra-vagi- 
nal portion.     Thence  it  cur\'e8  upward,  and  becomes  continuous  with 


V 


Fw.  9, — Uterus  of  u  wotoftn  who  hiu  borne  children.    A,  A>  the  portion  of  ihc  ufcrin^  canty 
com»pondiiijfli>Ujc  peritoufjil loUb*,  /'/  li,  Ji',o>mlcn\}xm  ;  t; «, os fXtvruuui.    (Bandl.) 


the  peritoneal  investment  of  the  rectiim.  Thus  a  deep  culde-aac  is 
formed  between  the  uterus  and  the  rectum,  known  as  the  excavatio 
recto-uterina,  or  cul-de-sac  of  Douglas.     Two  lateral  folds  of  peri- 
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tonncnm  likcTrisc  pass  from  tlie  uterus  to  the  rectum,  which  form  siiles 
to  this  space,  the  plicai  recto-uterijicB.  These  fulcls  inclose  in  their 
free  bonlers  contructile  muscular  fibers,  derived  from  the  uiertis  and 
Ta>jina.  The  plicae  recto-utcrina''  pass  buf;kward,  near  the  rectum,  t/O 
the  neighborhood  of  the  second  sacral  vertebra.  As  the  muscular 
fibers  they  contain  fulfill  the  function  of  maintiiining  the  uterus  in  a 
state  of  normal  untcvcrsion,  Luschka  proposes  that  they  should  be 
termed  tlic  retractoree  uteri.* 

The  peritonaeum  covering  the  uterus  is  an  exceed  in  fifly  delicate 
membrane.  In  front  it  is  so  adherent  to  the  Bubjaccnt  tissues  that  it 
can  not  bo  removed  by  dissection  without  tearing.  Behind,  on  the 
jntrary,  it  i$  connected  with  the  uterus  by  a  loose  areolar  tissue,  and 
fean  be  easily  strip^wd  up  by  the  finger.  On  this  account  inflamma- 
tory procosse*  are  attended  with  more  pain  when  situated  anteriorly 
tban  posteriorly. 

Though  it  may  be  proper  to  speak,  in  a  general  way.  of  the  uterus 
•i.«  occupying  a  fwsition  coincident  with  the  axis  of  the  superior  pelvic 
Ktniit,  it  must  be  borne  in  mind  that,  in  reality,  its  position  is  largely 
influenced  by  the  neighboring  organs.  Thus,  a  full  bladder  puithes 
the  fundus  backward,  A  full  rectum  shoves  tlie  cervix  forward. 
Vhcn  blutldor  and  rectum  are  both  evacuated,  the  action  of  the  re- 
tractor wu.Hclcs  in  tliG  rccto-uterino  folds  produces  a  limited  amount 
of  anteversion. 

The  uterus  is  composed  of  muscular  fibera  of  the  unstriped  variety, 
iged  in  bundles  and  united  together  by  delicate  processes  of  con- 
ipctivc  tissue,  'i'hc  arrangement  of  these  muscular  filjers  has  been 
licfly  stndicd  in  advanced  pregnancy,  when  three  separate  layers  may 
readily  distinguished  : 
1.  The  superficial  htijfr.  which  covers  tlie  anterior  and  posterior 
surfaces  of  the  uterus  like  a  hood,  while  the  sides  are  left  free.  It 
eases  a  membranous  thinness,  and  is  intimately  adherent  to  the 
'rilonft'um.  It  furnishes  longitudinal  fibers  to  the  externnl  muscular 
lyer  of  the  Fallopian  tubes.  From  the  posterior  surface  its  fibers 
^Converge  to  form  the  ligamentum  ovarii,  a  broad  band,  measuring 
aliout  an  inch  in  length  and  a  fifth  of  an  inch  in  width,  which  passes 
>m  the  upjKjr  lateral  portion  of  the  uterus,  between  the  layers  of  the 
iroad  ligament,  to  the  ovary.  From  tlie  anterior  surface  a  similar 
bondle  of  a  round  form,  the  liyauxentum  teres,  passes  through  the  in- 
linat  canal  to  the  symphysis  pubis,  wliere  its  fibers  terminate  in  the 
mcctive  tissue  of  the  mons  Veneris.  The  ligamentum  teres  is  four 
U»  five  inches  in  length,  and,  in  the  unimpregnated  uterus,  when  the 
foudus  is  depressed  below  the  pelvic  brim,  runs  in  a  curved  direction, 
npward,  outward,  and  forward,  to  gain  the  internal  inguinal  ring. 

*  LcscvKJi,  "  Die  .\niitontie  des  weiblichen  Bcckcns,"  Tubingen,  1864,  p.  3<S].     It  ia 
that,  bj  dravriug  the  cervix  bacliward,  tlie  fimdu::  of  the  uterus  is  thrown  forwEi-d. 
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2.  The  mt'duin  layer,  which  constitutes  the  great  bulk  of  the 
uterine  walls.  It  is  composed  of  longitudinal  and  transverse  fibers, 
which,  in  phvce  of  being  arranged  in  distinct  strata,  as  is  the  rale  in 
other  hollow  muijcles,  form  an  intricate  interlacement,  in  the  meshes  of 
which  are  contained  the  vessels  of  tlie  organ.  The  longitudinal  are  in 
part  derived  from  the  lower  transverse  fibers,  and  pass  downward  to  be- 
come continuous  with  the  longitudinal  fibers  of  the  vagina,  and  in  part 
are  lotigif  miinal  from  the  beginning,  but  are  closely  interwoven  with 
the  transverse  fibers.  As  they  descend  to  the  cervix,  they  gradually 
diminish  in  bulk,  and  terminate  by  fine  processes  in  the  connective 
tissue  directly  underlying  the  mucous  membrane  of  the  vaginal  portion. 

3.  The  inner  layer,  composed  of  circular  fibers,  continuous  with 
the  circular  fibers  of  the  Fallopian  tubes  above  and  those  of  the  vagina 
below.  This,  like  the  external  layer,  is  extremely  insignificant  in  size. 
It  represent-s  the  vestiges  of  the  early  development  of  the  uterus  from 
the  filaments  of  Miiller.  A  special  reenforcement  of  the  muscular  fibers 
around  t!ie  interusd  orifice  of  the  cervix,  constituting  the  so-called 
•'sphincter,"  is  admitted  by  most  anatomists. 

Upon  the  outer  surface  of  the  cervix,  just  at  the  point  of  the  vagi- 
nal attachment,  there  is  a  well-developed  layer  of  transverse  muscular 
fibers.  Circular  vessels,  imbedded  in  a  loose-meshed  connective  tissue 
containing  wide  lymphatic  spaces,  surround  the  cervix  at  the  same 
point.  Thus  a  ridge  is  formed,  which  is  greatly  augmented  in  size 
during  pregnancy. 

In  the  cervix,  the  connective  tissue  exists  in  the  f«>rm  of  well-differ- 
cntiaied  fibers  of  the  ordinary  variety.  In  the  body  of  the  uterus,  a 
similar  loose-meshed,  wavy  connective  tissue  is  found  in  the  external 
layer,  where  it  sends  processes  between  the  muscular  bundles,  and  sur- 
rounds the  vessels.  In  the  median  layer,  rings  of  connective  tissue 
accompany  the  vessels,  while  fibers  of  the  finest  description  jienetrate 
between  the  niUiicular  bundles.  Fine  fibers,  of  a  like  character,  but 
more  abundant,  ai-o  found  in  the  inner  muscular  stratum,  M'henco  they 
pass  directly  into  the  connective  tissue  of  the  mucous  membrane. 

The  mucous  membrane  of  the  uterus  is  divided  into  that  lining  the 
body  and  that  which  lines  the  cervical  portion,  between  which  char- 
acteristic differences  of  strvicture  exist. 

Ttie  mucous  membrane  of  the  body  is  smooth  and  soft.  At  the 
fundus  and  upon  the  sides  it  measures  about  ^  of  an  inch  in  thick- 
ness, but  is  thinner  in  the  vicinity  of  the  tubes  and  the  cervical  j)or- 
tion.  It  is  covered,  nnder  normal  conditions,  with  a  thin  layer  of 
transparent  alkaline  mucus.  When  examined  with  a  magnifying-ghiss 
its  surface  presents  a  perforated  api>earance,  due  to  the  openings  of  the 
uterine  ylanth.  These  glands  are  »:»f  the  tubular  variety,  have  a  sinu- 
ous course,  and  are  oftentime?i  divided  below  into  two  or  three  separate 
blind  extremities.     They  extend,  in  the  rule,  through  the  entire  thick- 
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I  of  the  mucous  mi'mbrano,  and,  in  rare  instances,  penetrate  into 
the  mu!)<:-ular  tissue  of  the  uterus.  They  possess  a  delicate  basement 
membrane,  composed  of  spindle-shaped  cells, 
which  dovetail  into  one  another  like  the  en- 
dot  hoLuDi  of  the  capillaries  and  lynipliaticj?.* 
They  arc  lined  by  cylindrical  cells  which  are 
id  to  po:^sess  ciliae.     The  mucous  membrane     S 

till?  body  of  the  uterus  possesses  un  cpitheli- 
tim  of  the  ciliated  variety,  which  prcxiuces  a 
vumai  in  the  direction  of  the  Fallopian  tubes,  f 

A  Tery  irregular   capillary  net-work,  with    ^ 
sUcate  wall?,  extends  between  the  glands,  and  i-io.ioT— Section  iiiruugh 


r 
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near  the  free  surface  into  venous  radi- 
cltis,  which  furnish  during  menstruation  the 
ircc  of  venous  hemorrhage. 
The  intermediate  space  is  tilled  up  by  a 
'OonneodTe-tissno  mesh-work,  composed  of  fine 
■processes   and  spindle-shaped  cells,  whose  nu- 


tho  muciiu»  mciubruuv  of 
H  nonnal  virciii  utefug, 
raa^ifled  uUnii  forty 
«tiaiuot<!rM  (KumlntC  tuiil 
Enjjulmnuii).  .S,  inucoiis 
locmbmne  ;  D^  leUindu ; 
J/,  niusculnr  tiiv>uc  bc- 
lon^Dg  to  tlic  internal 
iBvtr. 


-Rfcl!"!]  throuffli 

■  j;  cavity, 

,ir  rtnict- 


clei  impart  to  hardened  specimens  a  granular 
appearance.  Leoj)old  J  claims  for  this  mesh- 
work  the  significance  of  lymph-siuuses.  The 
close  attachment  of  the  raucous  membrane  to 
the  muscular  tissue  is  explained  hy  the  direct 
continuity  of  the  connective  tissues  of  the  two 
structures. 

The  mucous  membrane  of  the  cervix  is  of  a 
yellowish-red  color,  of  a  tirm  consistence,  and 
possesses  the  (Munniform  ridges  ah^eady  described. 
It  is  therefore  readily  distinguished,  both  by 
the  eye  and  the  touch,  from  the  red,  smooth, 
velvety  .'Structure  of  the  mucous  membrane 
lining  the  body.  At  the  time  of  puberty,  it 
jmssessea  a  ciliated,  cylindrical  epithelium, 
which  extends  down  to  within  from  two  to  three 
lines  of  the  os  externum.  *  Simple  gland-tubes, 
and  glands  with  multiple  citls-de-sac,  are  found 
upon  the  crests  and  sides  of  the  ridges  and 
upon  those  portions  of  the  cervical  canal  in 
which  ridges  do  not  exist.  These  glands  are, 
genetically  considered,  simple  inversions  of  the 


*  LtoroLD,  "  Dte  Lymphgefiifisc  des  narmalun   niclit  sdiwangeren  Uterus,"  "  Arch. 
f.  ChMck.,"  Bd.  Ti,  1873,  ncft  1,  p.  ?3. 

t  V*.  SmirKER,  "  Die  LcUre  dcr  Geweben,"  Leipsic,  1871,  art.  "Uterus,"  von  Dr.  R. 
CtoMAK,  pp.  1 173  W  *tq.  i  Op.  eit.,  p.  47. 

•  Uirr,  "7Mt  Anatomie  and  Phyaiologie  dcr  Cervix  Utcri^"  firlwtgent  1872,  p.  17. 
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inucons  meinbranc,  and  arc  linwl  Iiy  ciliatod  opithclium.  "When  the 
neck  of  one  of  these  glands  ht'cumcs  ob»truc<<.'d,  the  secretion  accu- 
mulates, andforms  the  ptraw-eolored  vesicles  which  have  l>eeu  termed 
the  ovula  of  Nubotli.  Papillary  stnieturej;^  of  eluvate  shape,  are  very 
numerous  in  the  iuHcr  half  or  Uiird  of  tlje  cunal.  According  to 
Lett,*  a  section  through  one  of  the»e  papiJlte  in  not  to  be  distinguished 
from  a  section  through  one  of  the  smaller  folds  of  the  arbor  vita* 
uterina.  The  cervical  mucous  momhraiif  ulTords  thus  an  extensive 
secretory  surface,  fiiruit^hing  an  alkaline  mucus,  wliicli  possesses  im- 
portant physiological  functions  in  connection  with  conception,  preg- 
nancy, and  labor. 

The  Fallopian  Tubes, — The  Fallojiian  tulv-j,  aj?  the  history  of  their 
developments  goes  to  demonstrate,  are,  strictly  sjieaking,  integral  por- 
tions of  the  uterus.  A  glance  at  Fig.  13,  p.  19,  will  servo  to  make 
apparent  the  continuity  between  the  tissues  of  the  uterus  and  those 
of  the  Fallopian  tubes.     It  will  be  noticed,  too,  that  the  canal  of  the 
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Fio,  12.— Posterior  ktemi  view  of  tho  uterus  (  U.I.),  with  portion  of  lig.  luMim  (  /.  ' 
nnd  ovurv.     <>(/,  i*thiniiB  ;  W,  tirapuUu;  </,  iDtimdibiiluiu  ;  C.'i.,  ostium 

/".(».,  fimbria  ovnrli-ii;  <',  ovarium:  Z.o.,  lig.  ovarii;  L.i.o.,  \ig.  iiirunililn, ..,,; 

L.i.p.^  tig.  iul'undibulo-polvicuin ;  i\>,  iwrovariuiu.    (Ilcnlc.) 

latter  communicates  directly  with  the  uterine  cavity.  The  Fallopian 
tubes  moa.sure  from  three  to  four  inches  in  length.  They  are  included 
between  the  folds  of  the  broad  ligament  at  its  up}x'r  liordcr.  As  they 
pass  outward  from  the  uterus  they  follow  a  somewhat  sinuou.*?  course, 
and  gradually  increase  in  width  and  tiiickness.  The  free  extremity 
possesses  an  opening  communicating  with  the  abdominal  cavity,  the 

•  Imc.  cU.,  p.  20, 
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aMomtnttlf,  which  is  large  enough  to  admit  a  small  goosp- 
{'i'),  wborcus  the  uterine  opening  does  not  exceed  ^  of  an 
iuch  in  diameter.  Henle  designated  the  inner,  narrower  half, 
^hich  mns  a  comparatively  straight  course,  tlie  ixtkiniii*,  sind  the 
Iter,  siiinor.s,  dilated  portion  the  ampulla  uf  the  tube.  A  number 
of  ragged,  fringe  -  like  processes  surround  the  ostium  alMlomintile, 
jence  tlie  name  fimbriated  extremity  of  the  tube.  These  fringes 
ived  likewise  from  the  mediaeval  anatomists  the  name  morsux 
from  a  supposed  resemblance  to  the  root  of  the  scabiosa  euc- 
Ihe  peculiar  appearance  of  which  wa«  ascribed  by  the  super- 
gtttiuas  to  a  bite  the  devil  gave  it  in  a  fit  of  anger  at  its  beneficent 
5iion  in  the  maladies  tliat  affect  the  human  nice.*  One  of  the  fim- 
i«  {F.o.)  ia  rather  longer  than  the  rest,  and  is  attached  to  the  outer 
angle  of  the  ovary. 

The  muf^cular  wolh  of  the  tubes  are  cora|)osed  of  unstriped  fibers, 
fiiwilar  to  those  descrilx'd  as  existing  in  the  uterus.  They  are  ar- 
in  two  layers :  one,  longitudinal,  continuous  with  the  external 
of  the  uterus ;  and  tlie  other,  circular,  continuous  witli  the 
circular  fibers  of  the  inner  uterine  la3'er.  Galvanization  of  the  tubes 
iTia?©^  contractions  of  a  vermicular  character. 

Between  the  muscular  walls  and  the  peritoneal  covering  there  is  a 
inective-tissue  layer,  which  gives  support  to  a  rich  plexus  of  blood- 
"ressels. 

The  mucous  membraiu  of  the  tubes  is  extremely  vascular,  and  lias 


Pio.  13. — Becrion  through  Fttllopiim  tube. 

a  ciliate<l  epithelium,  which  produces  a  current  in  the  direction  of 
Uu)  ntcnis.     It  presents  numerous  longitudinal  folds,  which  are  much 


•  QiKTL,  "  Topograjihische  Anatomic,''  Wico,  1806,  Bd.  xi,  p.  210. 
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more  comi»lic!it4?d  in  the  nmpulla  tlisn  in  tlie  ii»thinu!'.  In  the  ampulla 
these  folds  possess  an  arborescent  chanieter,  aa  may  be  seen  in  the  fol- 
lowing figure  : 

f 
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\. 


Invcr  j  e,  serous  contiu^  ;  a,  inucoiift  uietulirune  5  «,  *,  vt*sclis ;  1,1,  litlli'  tbltU,  resembllnK 
vulositieu  w)icn  r^ecn  in  profile  :  2,  2,  loti;/;itudinu1  folds  of  hirgur  fizv,  with  numcrouu 
fti'ctsjiory  lolds ;  8,  3,  lilllo  folds,  unitt'd  togt'thc-r  bo  as  to  tbrm  h  suit  of  ciuuilicalar  net- 
work.   '(Lu^cllka.j 

The  Ovaries. — The  ovaries  iire  two  tlattened.  nearly  ovoid  bodies, 
situated,  according  to  the  usual  description,  between  the  layers  of  the 
broad  ligament.  Thej  measure  from  one  to  one  and  a  half  inch  in 
len^^th,  from  three  fourths  of  an  inch  to  an  inch  in  breadth,  and  from 
a  third  to  a  half  inch  in  thicktiess.  Each  ovary  is  connected  with  the 
utenvs  by  a  muscular  band  about  an  inch  in  length  and  a  fifth  of  an 
inch  in  width,  tcriued  the  lu/cu/ifntum  ovtin'i. 

Previons  to  puberty  the  ovaries  present  a  smnntli  .surface,  but  after 
maturity  they  become  uneven  and  cornigiited  from  the  enlargement, 
rupture,  and  cicatrization  of  the  Graiifian  follicles. 

Although  the  ovaries  are  said  to  be  of  ovoid  shape,  in  reality  one 
border  is  much  more  convex  than  the  other.  The  comparatively 
straight  border  is  attached  to  the  posterior  surface  of  the  anterior 
layer  of  the  broad  lis^ament.  The  posterior  hiyer  of  the  broad  liga- 
ment is  apparently  reflected  over  the  entire  ovary,  with  the  exception 
of  the  attached  border,  at  wliich  jwint  the  hilum,  or  opening,  is  situ- 
ated, through  which  the  spermatic  vessels,  which  are  included  between 
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Tht*  folds  of  the  broad  ligament,  find  entrance  into  tho  substance  of 
tlie  organ.  Waldeycr  claims  that  the  peritona?um  ceases  abruptly  at 
the  base  of  the  ovary.  He  states  that  just  where  the  reflection  is  su})- 
to  take  place,  microscopic  sections  show  tlint  the  epitliolium  of 
«  floroQs  membrane  is  replaced  by  one  possessing  a  cylindrical  cliar- 
itcter.  In  accordance  with  this  view,  then,  the  surface  of  the  ovary 
vould  have  to  l)e  classed  with  the  mucous  rather  than  with  the  serous 
cnihrane*.  and  should  be  rcgai"ded  as  texturally  in  continuity  rather 
with  the  lining  of  the  Fallopian  tubes  than  with  the  peritonteum.* 

When    the  broad   liga- 
ments  are  removed    from  i. 

w  b«>dy,  and  held  oa  near-  *- 

ly  as  pDseible  in  tiie  natural 
position,  the  convex  border 
the  ovary  l<.>«:)k8  down- 
rard.  If  the  broad  and 
Mvana;i  ligaments  are,  how- 
ever, put  upon  the  stretch, 
the  convex  border  rises  and 
looks  <lirectly  backward. 

The  ovai'v  is  found,  upon 
section,  to  contain  a  fibrous 
stroma,  the  arrangement  of 
rhich  c^n  be  best  under- 
guwd  by  reference  to  the 
l<»reoinpanying  excellent  il- 
latratiou  from  Ilenle. 
£xtemally,  the  ovary  is 
winded  by  a  fibrous 
coating,  the  so-called  tuni- 
'  ii/rit.     In  the  first 

t  '  ars    of    existence, 

however,  the  albuginea  is 
wantinsr.     Even  in  a  state 

of    Cfjmplete    development,    Fio.  l/V.— Longitudituil  s««etioii  of  ovary  »'rom  a  person 

can  never  be  htrippeiJ  otl  fll,iv.iH  l.nor  of  corii«.l  iM.rUon ;  3,  w\Mnr  layer 

'A   separate   layer     but    is  "'    '-''^rt'''»T    |'"rti(>n;  4,    uiMlnllury  cubsUiJicn ;   .0, 

•      .        .    -1*       ',1  .  liwso  onniioflivo  tissut  bctwi-c-n  the  film  laven  or 

8  intimately  adherent        r.ho  njcduiiun  But»tanL'o.    (Hiuie.j 

lb»f  tfubjacent  tiji.sues. 

B«*neiith  the  albuginea  the  parenchyma  of  the  gland  is  further 
divided  into  an  outer  cortical  and  an  inner  medullary  substance. 

The  medulUinj  snbutance  has  a  spongy  texture,  and  is  of  a  reddish 
color.    It  contains  an  abundance  of  blood-vessels,  the  branches  of  which 

•  WhLnmfL,  "Eiersiock  und  Ngbeneicrstock,"  Strieker's  "Uandbuch  dcr  Lchre  dcr 
p.  MS. 
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pnntae  a  spiral  course.     The  cortiral  nubHtance  is  of  a  grayish  color. 

In  it  a  multitade  of  small  follicles,  of  the  utmost  functional  impor- 

tnnce,  lie  imbedded.    The  precise  deecriptioD  of  these  follicles  will  be 

given  in  connection  with  the  sub- 
ject of  ovulation.  The  stroma  of 
the  cortical  substance  is  nowhere 
sharply  distinguished  from  that  of 
the  medullary  i>ortion.  The  fibers 
of  the  stroma,  for  the  most  part, 
radiate  from  the  center  toward  the 
circumference.  Just  underneath 
the  albiiginea.  however,  the  con- 
nective tissue  of  the  cortical  sub- 
stance presents  a  felted  arrange- 
ment. This  portion  is  teamed  in 
the  illustration  (Fig,  15),  the  tibrous 
layer,  in  contradistinction  to  the 
more  central  portion,  which  is  large- 
ly composed,  in  the  neighborhood 
of  the  vessels  and  the  follicles,  of 
round  and  spindle-shaped  cells. 

The  Vessels  of  the  Uterus  and 
its   Appendages. — The   uterus   rc- 

P<o.  i«.-Artt'rial  v»etl«  in  a  uterua'tcn  ceives  its  arterial  supplies  from  the 

day*  aiyr  delivery;  the  utunwU  turned  following  SOUTCCS  :  1.  The  arhHa 
lorward,  smi  a«>  to  prt'wcnt  tlic  p«xst«.>nor  .        °  •  m.  • 

aoficct.  1,  funduj.  uu'ri ;  2,  vajnnai  }>or-  utcrina  hypoqaslrica.  This  artery, 
l!rl;;4;!^y^;v^ry"^MJom'iffi^^^  ^  ^^  t,ame  implies,  is  derived  from 
to;  7,  urt.  tn<«cnterica  inf.;  s,  8  lut.  the  hvpogiistric.     It  first  uursuefi  a 

utcnna  nortim  (KjKnnatic  ortt-ne*) ;  '•',,*,  ,      , 

B,  Urt.  ilia«»  comiminit*;  10,  nrt.   ilinca    downward  COUfSC  tO  fCUCh  the  vngl- 

uSriiJhyjS-S^<r"L!^kl!y  "*•   »al    fornix,   where    its    pulsations 

may  be  felt  during  pregnancy. 
Thence  it  carves  upward  between  the  folds  of  tlie  broad  ligament,  and 
follows  a  tortuous  course  along  the  lateral  borders  of  the  cervix  and 
corpus  uteri.  It  distributes  small  branches  to  the  fornix  vnginw,  and 
large  ones  to  the  uterus.  The  uterine  branches  are,  in  part,  distrib- 
uted to  the  surface  of  the  uterus,  and,  in  part,  penetrate  the  muscular 
tissue,  to  form  a  thick  capillary  network  immediately  under  the  uter- 
ine mucoiw  membrane.  Of  surgical  interest  is  a  circumflex  branch, 
whieb  unites  the  arteries  of  eacli  side  with  one  another.  Tim  situation 
of  this  brunch  is  just  at  the  junction  of  the  cervix  and  body.  During 
pregnancy  other  anastomotic  branches  are  developed.*    As  the  preg- 

•  IItiitl  dinputca  the  formation  of  annstomosea  during  pregnancy,  and  8t*te»  that  In 
the  prv;;niint  m  well  na  in  the  non-pregnnnt  utcroa  none  but  capillary  connnunioUion  e\- 
wts  l)olwe«n  the  Brterics.     Hyrtl,  "  Topogmphisthc  .\natoniie,''  Wien,  1866,  Bd.  ii,  p. 
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mnt  wWTO^s  situated  direct!}' under  the  aMominal  walls,  tlje  arterial 
lurraurs  arc  ut  certain  points  distinctly  appreciable,  nnd  furnish  the 
•lucuitatory  sign  of  pregnancy  imi)ro[K>rly  termed  the  "  placental 
ljniit>."  2.  The  arU'rin  uterina  aortira,  or  internal  Kpermatic  artery. 
The  origin  of  this  artery  ifi  situated  about  two  and  a  half  inches  above 
the  bifunmtjon  of  the  aorta.  It  pursues  a  serpentine  course,  and,  in 
places,  makes  spiral  turns,  which  are  specially  marked  during  preg- 
nancy. It  descends  obliquely  downward  under  the  periton*um  to  the 
ivity  of  the  pelvis,  and  then  ascends  between  the  folds  of  the  broad 
igament«  to  reach,  by  it?  branches,  the  ovary,  tlic  Fallopiiui  lube,  and, 
by  its  main  trunk,  the  side  of  tlje  uterus,  where  it  forms  a  direct  com- 
munication with  the  art.  uterina  hypogastrica. 

This  communication  between  the  aortic  and  hypogastric  uterine 
arteries  serves  to  njaintain  a  continuous  blood-eurrent  during  gesta- 
tion. The  situation  of  the  uterine  artery  within  the  pelvic  ca^nty, 
and  ita  exposure  to  pressure,  would  render  it,  werc  it  the  sole  source 
)f  Mo<»d-supply,  an  extremely  unsafe  dependence.  It  is  well  to  note 
jere,  that  when  pres,sure  is  made  upon  tlie  aorta,  after  childbirth,  with 
a  view  to  checking  post'j)nr/utn  lueraorrhage,  the  manipulation  fails  to 
ifFoct  in  any  way  the  blood-stream  which  pours  into  tlie  uterus  from 
je  aortic  uterine  branches. 
The  beautiful  injections  of  Rouget*  have  demonstrated  a  pocuHiir 
disposition  of  the  aortic  uterine  branches,  as  they  penetrate  the  body 
of  the  uterus.  Instead  of  dividing,  as  they  branch,  dichotoniously, 
^ihey  bn^nk  up,  on  reaching  the  vicinity  of  the  Fallopian  tulx>.s,  into 
)m  twelve  to  eighteen  arterial  tufts,  of  which  each  branch  is  twisted 
in  spiral  form.  These  tufts  of  vessels  are  so  aggregated  together  as 
fnxiuently  to  cover  the  angles  of  the  uterus. 

The  irins  of  the  nlcrus  form  a  net-work,  which  traverses  the 
uterine  tissues  in  all  directions.  As  their  walls  are  intimately  adher- 
ent to  the  muscular  tissues  of  the  uterus,  they  remain  patulouH  upon 
section,  nnd,  when  enlarged  by  pregnancy,  are  termed  "sinustis.*' 
iijg».'t  likcAvise  describes  twisted,  tangled  venous  ducts,  which  often 
Ifomi  Kpindi^  like  those  de8cril)ed  in  the  arteries.  The  same  authority 
cbim!)  that  tlio  ultimate  divisions  of  the  arteries  communicate  with 
»e  venous  sinuses  by  very  fine  vessels,  measuring  from  f\J\\  t<.>  ^^th 
an  inch,  instead  of  by  capillary  networks. 
nic  a'tum-ourrents  of  the  uterus  empty  into  two  venous  plexuses  : 

1.  The  plfxuA  uterinuH.  This  plexus  receives  it^  blood  from  the 
ut/*ru«  alone.  It  extends  between  the  folds  of  the  broad  ligament, 
and  empties  into  the  hypogastric  vein. 

2.  The  plexus  pampiniformix.  The  plexus  pampiniform  is  derives 
iU  blood  from  the  uterus,  the  Fallopian  tubes,  and  ovaries.     Its  vessels 

*  Rnuorr,  ^  (leclierches  aur  Ics  Organes  ^rcctilea  dc  U  Fetumc,"  "Jour,  ilc  la  Phjel* 
ISSa,  U  I,  pp.  'i'i*)  et  «y. 
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combine  to  form  a  single  trunk,  tlio  vena  spormatica  interna,  which 
follows  the  course  of  the  iirter)  of  the  same  imme,  and  empties,  on 
the  right  side,  into  the  vena  renalis,  on  the  left,  into  the  vena  cava. 
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Fjo.  17. — Uterine  end  utcro-ovurirui  vtin.s  ■]>i'NU'<  piimpinifomiiB).  1,  uteru.^  acen  from  the 
front;  itt  rijjht  half  is  covcrwl  by  the  in'ritnua'um ;  u|>i>n  the  left  hulf  luov  bo  swn  die 
plexus  of  ut<?rt>-ovnrian  veins  ( iiiteniul  spermntici;  6,  ut<?ri.>-ovariun  vessels  covered  by 
{«ritona!um ;  7,  the  s(imi!  vciwcls  cxpo«tii;  H,  8,  8,  vcia»  from  tho  Fallopiun  tulx-;  0, 
Villous  plexus  of  ilic  hilum  ov»rii;  10,  wt<Tinc  vein;  11,  uterine  nrtcry  ;  li:,  vt-noua 
pluxtiii,  iHfverini;  thu  Ixinlen  of  tliu  uterus;  13,  lUUittcimo.si'S  of  tho  uterine  with  tho 
utero-ovarian  vein  (int.  spcruiaUo).    (Suppey.) 

The  arferten  of  tho  oifarp  are  derived,  jis  wc  have  had  occasion  to 
notice,  from  the  internal  spermatic,  penetrate  the  medullary  snl»stance, 
at  the  hilum  ovarii,  and  describe  a  spiral  course.  The  arterial  branch- 
es anastomose  within  the  ovary,  and  form  an  interlncemt!nt,  including 
spaces,  which  become  smalltT  and  smaller  as  the  surface  of  the  gland 
is  approached.  The  veins  start  as  radicles  from  the  cupillaries.  tlien 
rapidly  enlarge,  and  present  a  varicose  appearance.  By  their  anasto- 
njoses  they  form  a  plexus,  which  includes  spaces  of  very  irregular 
size.  The  blood  is  then  taken  uji  by  venous  trunks,  which  run  parallel 
to  the  artfria!  branches,  and  tfrniiiiate  finally  in  the  iutcrnal  sper- 
matic vein  (termed  by  SSappey,  Fig.   14,  the  utero-ovariau  vein). 

Upon  the  basis  of  the  foregoing  description,*  Rouget  draws  a  par- 
allel between  the  structures  of  the  \tems  and  those  of  the  corpus  uteri, 
and  claims  identity  between  the  two  organs.  One  feature,  however,  of 
the  erectile  tisj^ue,  as  generally  understood,  is  wanting  in  the  uterus, 
viz.,  a  dense,  fibrona  sheath,  a  tunica  albnginea,  inclosing  the  erectile 
organ,  limiting  the  degree  of  its  distention  and  enhancing  its  tur- 
gid ity. 

As  experimental  proof  that  the  uterus  possesses  erectiJe  properties, 
Rouget  has  shown  that,  when  an  injection  is  forced  by  the  spermatic 
artery,  in  the  dead  subject,  so  lus  completely  to  distend  the  vessels  of 
the  body  of  the  uterus,  the  latter  Iwcomes  elevated  in  the  pelvis,  and 
makes  a  movement  similar  to  that  performed  by  the  penis  during 
venereal  excitement. 


♦  RocflCT,  "  Recherchca  sur  Ics  Organes  £rectilc8  de  Ik  Femtne," 
,"  t.  L,  pp.  »38  et  «7. 


'  Jour,  de  la  Phyi 
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It  i\  liowc'Vpr,  obvious  that  the  forcible  distention  of  the  vessels  of 
3cid  uterus,  in  which  the  muscular  walls  ai*e  deprived  (»f  their 
normal  tonus  by  death,  does  not  necessarily  represent  the  phenomena 
produced  during  life  by  the  tiirgesccnce  resulting  from  either  ovula- 
tion or  the  sexual  orgasm.  Unfortunately,  so  fur  as  the  body  of  the 
ntents  is  concerned,  the  ditliculties  iu  the  way  of  direct  observation 
npon  the  living  subject  have  hitherto  rendenxi  the  settlement  of  this 
pj)int  imiKKssible. 

With  regard  to  the  cervix  uteri,  we  have  physiological  as  well  as 
anatomical  reasons  for  admitting  a  certain  kind  of  crectility.  To  be 
8Ure>t  a  tunica  albuginea  is  wanting.  It  is,  therefore,  not  an  ideal  erec- 
tile organ.  But  it  is  among  the  occasional  unpleasant  exi)erience8 
of  gymwological  practice  that  a  simple  digital  examination,  made  for 
eke  purpo>fe  of  a  diagnosis,  may  evoke  the  venereal  orgasm.  Precise 
ob*ervaticns  as  to  tlie  phenomena  presented  by  the  accessible  portion 
of  the  uterus  during  the  orgasm  have  been  furnished  by  Wcruich,* 
Litzmann.f  and  in  one  remarkable  case  by  Beek,f  which  Ipuvc  very 
little  doubt  that  strong  erotic  excitement  is  attended  by  a  rigidity  of 
the  cervix,  which  produces  an  impre.ssion  upon  the  fingers  similar  to 
that  imparted  by  the  glans  of  the  male  organ  during  erection. 

The  following  anatomical  peculiarities  of  the  cervix  uteri  are  fur- 
nished by  Hcnle  :  The  walls  of  the  vessels  (arteries,  capillary  branches, 
and  veins)  are  characterized  by  an  extraordinary  development  of  the 
circular  layer  of  muscular  fibres.  For  instance,  in  vessels  measuring 
from  nVxr  *o  t^v  ^^  *"  inch,  the  diameter  of  the  bore  is  scarcely  one 
third  tjic  diameter  of  the  entire  vci^seL  The  arrangement  of  the  ves- 
ai'ls  18  likewise  peculiar.  In  the  labia  utcrina.  especially  within  the 
mnsculor  tissues,  small  branches  pass  directly  down  to  the  mucous  sur- 
face. These  branches  pursue  an  undulatory  course,  are  jjarallel,  and 
run  at  nearly  equal  distances  from  one  another.  Just  beneath  the 
mucotiift  surface  in  like  manner  the  veins  arise  and  make  their  way  u]i- 
warrl  jiarallcl  to  the  arteries,  and  with  the  same  onlorly  arrangement. 
The  capillary  connections  between  these  veins  and  arteries  are  situated 
jnst  beneath  the  epithelium,  where  they  form  looped  projections  into 
the  papillic.  In  the  plica?  palmata?  the  general  direction  of  the  vessels 
is  likewise  periiendic-ular  to  the  surface.  In  commenting  upon  these 
facts,  llenle  remarks  that  there  is  nothing  in  the  situation  of  the 
arterial  walls  that  would  call  for  their  special  development,  as  they  are 
not  particularly  exposed  to  external  pressure.  "Where,  however."  he 
'tavti,  "extraordinary  means  are  employed  in  maintaining  contraction, 
extraordinary  relaxation  and  dilatation  are  possible."     lie,  therefore, 


•Wnnxion,  "Die  Erectionsfilhiskelt  de»  umcren  Utenis-Abschnlttcs,"  "  Bcitr.  zur 
Gctxirtfh.  uml  Gimaet,"  Bd.  L,  p.  'i»6. 

f  Wjid^Ui's  "  Fliindworterbuch  der  Physiolof-ic."  Bd.  iii,  p.  63. 

{  Bees. "  IIow  do  the  Spcrmatoxoa  enter  tbe  Uterus  ?  "  "  Am.  Jour.  Obst.,"  Nor.,  I8t-J. 
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prcraiscs,  as  at  least  probable,  '*  tluit  the  t'haiiging  decrrees  of  com 
tility  in  tlie  finer  vessels  may  serve  to  imiiurt  a  sort  of  capacity  for 
erection,  or.  at  least,  tnrgeseeneo,  to  the  cervical  ami  vaginal  {xjrtion  " 
— an  anatomical  deduction  sustained,  aa  we  have  seen,  by  physiologi- 
cal observation. 

A  similur  attempt  on  the  part  of  M.  Rouget  to  constitute  an  erec- 
tile organ  out  of  the  ovitry  is  disposed  of  by  Sappey  its  follows  : 
"Erectile  tissue  is  formed  by  large,  short,  anastomosing  capillaries, 
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Flo.  18.— Nerves  of  the  uterua.  J,  plexus  utorintu  nupiut;  B,  plemis  hypoputrimw ;  <?, 
cervjcnl  vTinalion.  1,  smcrurn :  2,  n-rtum ;  8,  bladder;  4,  uterus ;  6,  ovarir ;  6,  vxtromity 
of  Kullopiaii  tubu.     ( FrankciiliucuMr. ) 

supporting  muscular  trabeculae,  and  into  which  open  the  ultimate 
divisions  of  tb.o  ftrtt-rioi* ;  but  in  the  liulb  (the  vasciilur  portion  of  the 
ovary)  there  arc  neither  diluted  cupiliurios,  nor  aroola\  nor  trabecul®. 
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The  analogy  signulized  by  M.  Rouget  \a  therefore  much  more  appar- 
ent than  n'ul."* 

The  Nerves. t — The  nerres  of  the  uterus  are  derived  from  the  gan- 
pliulcd  funis  nf  the  symjtaMiolic  i^ystom.  through  wJiieh  important 
eonueetions  are  formed  with  all  the  ahdoininal  vij»cera.  Just  at  the 
bifarcation  of  the  aorta  there  in  a  broad  band  of  nerve  tissue  termed 
the  plexus  uterinuH  jnaz/nuft,  formed  by  the  coalescence  of  filaments 
from  the  spermatic  ganglia  (two  pairs  of  ganglia,  situated  upon  each 
fiide  of  the  inferi<jr  mesenteric  artery)  and  tihimonts  derived  from  that 
portion  of  the  aortic  plexus  which  is  distributed  mainly  to  the  supe- 
rior mesenteric  artery  (plexus  mesentericus  superior,  Frankenhaeaser). 
About  an  inch  and  a  half  below  the  bifurcation  of  the  aorta  it  divides 
into  two  strands,  the  plexus  hypogaiflrici,  which  pass  right  and  left 
around  the  rectum  to  the  uterua  and  upper  portion  of  the  vagina. 
The  hyiKJgastric  plexuses  receive  nerve  branches  from  the  lower  Inin- 
Ijttr  and  three  tipper  sacral  ganglia.  Upon  the  sides  of  the  rectum 
they  divide  each  into  two  portions,  of  which  the  smaller  passes  directly 
to  the  posterior  and  lateral  walls  of  the  uterus,  while  the  larger  con- 
tributes to  the  formation  of  the  cervical  ganglion. 

The  cervical  ganglion  is  a  largo  plexus,  which  measures  during 
pregoaney  t^vo  inches  in  length  by  one  and  a  half  inch  in  breadth. 
It  U  formed  by  the  concurrence  of  filaments  fi-om  the  hypogastric 
plexuM.  the  three  upper  sacral  ganglia,  and  the  first,  second,  ami  thirxl 
fttorul  nerves.  The  cervical  gjinglion  sujiplics  the  entire  uterus,  and 
fCBpecially  the  cervical  portion,  with  nerves.  Examined  with  the  naked 
rye.  these  nerves  are  soon  lost  sight  of  as  they  penetrate  the  walls  of 
ihf  uterus,  but  their  ultimate  filaments  have  been  traced  by  Frankcn- 
hatniser,  in  microscopic  preparations,  to  the  muscular  element,  whore 
they  apparently  terminate  in  the  nucleus  of  tlie  fibre-cell. 

The  Lymphatics. — We  have  already  had  occasion  to  notice  the 
pro'  -tence  of  lymph-spaces  in  the  uterine  mucous  membrane. 

In  '■  .  Lilar  tissue  of  the  uterus,  lymph-spaces  are  found  in  the 

: delicate  connective  tissue  which  unites  tlie  muscular  bundles  together. 
ihw  lymphatic  vessels  are  found  in  the  connective  tissue  which 
ipanies  the  arterial  trunks  into  the  uterine  parenchyma.  A  net- 
work of  lymphatic  vessels,  with  dilated  and  constricted  portions,  and 
provided  with  valves,  exists  beneath  the  serous  coat.  The  lyraph- 
of  the  uterine  mucous  membrane  communicate,  by  funnel- 
triiaped  depressions,  with  the  lymph-spaces  and  lymphatics  of  the  mus- 
iltular  strata.  Just  beneath  the  external  muscular  layer,  upon  the 
lat4rnU  borders  of  the  uterus,  are  large  receiving  vessels,  into  which 
empty  the  lymphatics  from  both  the  subserous  and  uterine  vessels, 

•  -Tndt^  d'Aratomic,"  Pnris,  1874,  t.  It,  p.  «9I. 

•(  Fur  ltt««t  and  most  complote  account,  vide  Fkai(kb!<hasi78KB,  **  Die   N«rven  der 
Jmui,  1867 
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Tlie  lyn>]ihatici«  of  the  cervix  pasa  to  tlie  glanda  of  the  pelvic  cavity 
while  thotio  of  the  border  and  fundus  foll(JW  the  course  of  the  plexus 
pampiuiformis  to  form  connections  with  the  lymphatics  of  the  lumbar 
region.* 

Development  of  the  Female  fiEyEBATivE  Organs. — Three 
connected  structures  make  their  api«?arance  on  either  side  of  the 
gpinal  column,  at  an  early  jMjriod  of  fetal  existence,  which  need  to  be 

understood  by  those  who  would  gain  a 
clear  idea  of  the  develojted  organs  of 
generation  in  the  female.  These  struct- 
ures are  the  Wolffian  bodies,  the  ducts 
of  MuUer,  and  the  rudimentary  organs 
which  are  destined  at  a  more  advanced 
period  to  become  the  ovaries. 

The  WoIHUlii  bodies  are  oblong  glan- 
dular structures,  temporary  in  character, 
which  are  thought  to  perform,  in  the 
embryo,  the  excretory  function  of  the 
kidney.  They  possess  ducts,  situated  at 
Fio.  19.— Riiciimonury  ecxual  orRno".   the  sides,  which  converge  together  below 

The  ttiU'rnul  nr^;ana  repit9*nt«?a      ,       ,,.,„,         it        ,  i 

utthBSL-vinih  weekof  feui  life;  the  Wolflian  bodies  to  empty  into  the 

the  cxtornal  or^rtuw   Ix'lone  to  a    oinna  urn  rrnni  +  nlw 
IttUT  Tx;riod.      1,  spiniU  coluron ;    ^^^^^^  UTO-genitan.^. 

8,  8,  vVoitiian  ixMct.;  5,  fiiuntU        Two  Organs,  destined  to  Income  the 

dcs-i  mod  tc>  Ijctiiine  the  ovaru*  in  .  in-  .  i 

tiic  fcinuk',  th«  tcfiiiclcH  ii!  the  ovariea,  make  their  appearnnee  \\\)on  the 
nmJo:  ft  Woiiii,in  du-^j;  j,  fiiu-  j  j  |      f  ^^     WolfHiiti  Ixidics.    Thev 

ini'iitj*  oi  SIuIIit;  .^,  liladilor;  9.  »' 

tuU'ivic.  fonninu'thc  rudiment '1  possess  at  first  an  elongated,  but  subse- 

cithiT  tiie  clitoris  or  iit-nis ;  10,  ,,  , 

folds  destined  lo  forni  the  liibin  quently  a.ssume  a  more  oval  appearance. 

ri.n).:.ra(inthunml«ti.«bj;ri.tum,;         The  ducts  of  Muller  are  secondary 

(Lusehicu.)  formations,   derived   from  the   uolttian 

duets.  They  begin  as  longitudinal  seams 
u]X)n  the  latter,  and  finally,  by  doei>ening  of  the  furrows,  become 
Bcparated,  and  form  solid  fihimentf*,  which  pass  spirally  around  the 
Wolffian  duct-s,  and  meet  in  the  median  line  to  descend  together  to 
the  sinus  uro-geni talis.  These  solid  GlameutiJ  next  become  hollow. 
By  the  eighth  week  the  lower  portions  of  the  filaments,  which  are 
in  appo>!ilion  with  one  another,  fuse  together,  and  furnish  the  first 
rudiments  of  the  uterus  and  vagina.  The  free  portions  of  the  fila- 
ments become  the  Fallopian  tubes.  Both  uterus  and  vagina  are  al 
first  divided  into  two  parts  by  a  common  partition-wall,  which  dis- 
appears .■;ub.'ic<|uently  frf>m  bel<nv  upward. 

The  uterus,  at  the  fourth  nmnlb  of  fetal  life,  pre.'^ent^  distinct 
traces  of  the  early  origin  from  the  ducts  of  Miillcn     The  fundus  is 

*  LRnrnu),  "  Dip  Lymphgefilssc  dcr  normalen  nicht  Hchvangeren  Utcnia,"  "  Arch.  f. 
Oynot-'k.."  Dd.  vL,  HoTt  I,  pp.  1  ei  *cq. ;  Lcscqkji,  "  Die  Auatoiiii«  des  mcQBchliohcu  Beck' 
ens,"  Tiibingcn,  lbtj.">,  p.  378. 
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mderelopcd.     Tlie  ridges  of  the  arbor  vita?  utcrina,  whicli  are  con- 

fim-d  at  u  luter  period  to  the  cervix,  extend  tlie  entire  length  of  the 

(items.  A  depression  at  the  fundus 
,inftrks  the  jioint  of  union  between 
'the  dueta  of   Muller.     Two  coruua, 

or  horns,  ore   thus  distinguislinble 

iiI)on   the  external    surface  of   the 

uterus.     About  the  eighth  or  ninth 

month  the  convex  fundus  is  devcl- 

optidy  an«l  the  cornua  disapi)ear  ex- 
ternally, though  all  through  life  they  /' 

are  traceable  upon  the  inner  surface  Fio.  20.— I'tcruR  atui  itc  np|x-minL,is  m  tho 

,  ,  .  ...  ^  /     ■  I  foitUB  at  the  end  of  tlic  loiirtli  tuouth 

ID  httcrul  sections  of  the  uterus  {viae 
Fig.  13,  p,  10). 

Before  the  differentiation  of  sex 
taken  place,  the  external  organs 
of  generation  present  the  following 
nppcaruncos  :  Two  ridges,  or  folds, 
fiurround   a  central   opening  (.sinus 

uro-genitalis).  which  either  unite  to  form  the  Pcrotum  of  the  male, 
or  develop  into  tlie  labia  nuijora  in  the  female.  Where  these  folds  join 
together  above,  there  is  a  small  projecting  body,  or  tubercle,  destined 
to  become  the  penis  or  the  clitoris.     In  either  ease  the  lower  surface 


\—e 


(nuturnl  *izcj,  A,  cxU'mnI  view  :  n,  >i, 
ovttrie*,  n-liitivtly  larjro,  nuiirlv  us  loni» 
U8  thu  oviiliict*;  A,  b,  the  taJlopiiin 
tulici*  (oviduct*)  J  f,  r,  round  liinuuenls ; 
d.  uterus ;  e,  vajnna ;  f,  vngiiml  orifiv'c. 
Jl,  interior  ^-icw;  o,  rmni  oC  thu  urbor 
V'itA>.  txU-iidiiit;  to  tim  Aiudiut  of  tiio 
uiuruK ;  l)y  viurinnl  |><>rtiou  <ji  uterus  ;  c, 
vugUiu.     ( t.'ourty. ) 


kfM. 


vouns  child.  pofJt'n'T  ii.-.T>.\:t  , f'-.ie).    rt,  uteru*  imioomSa, 
1;  A,  rix'ht  Fiilloipiun  tulw;  c,  luft  Fullopiuii  tubo,  cxoup- 
-,  c,  blmldiT.     (^Courty.) 


of  the  tubercle  is  furnished  witli  a  groove.  The  margins  of  the  groove 
frxte&d  Along  the  sides  of  the  sinus  uro-genitalis.  and,  in  the  develoiv 
!  '  the  female  type,  l>ecome  the  labia  minora.     The  sinus  uro 

•  lifford.s  a  common  aperture  for  the  bladder  and  internal  or- 
is of  generation. 
Abnormalities  of  the  Uteeus. — An  arrest  of  fetal  dcveloi)ment 
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3.  Uterus  Bicornis. — Partial  union  of  tlie  filiiments  nf  Miiller  t4ike3 
place,  but  wit}iout  reaching  tlje  onlinury  levt'l  indifatcd  by  the  inser- 
tions of  the  round  ligaments.  The  upper  portion  of  the  uterua  is 
thus  divided  into  two  horns,  separated  by  a  furrow  from  one  another. 

4.  Uterus  Cordiformis, — Tlie  uterus  remains  of  tiie  fetal  type  in- 
dicated in  Fig.  17.  Instead  of  a  com[)lete  development  of  the  fundus, 
the  latter  remains  depi'essed,  and  presents  an  uppeanince  remotely 
resembling  the  heart  of  a  playing-card. 

5.  Uterus  Septus  Bilocularis. — Complete  union  of  tlie  two  fila- 
ments of  Miiller  has  taken  place,  but  the  common  wall,  formed  by 
their  coalescence,  peraists.    We  thus  have  two  distinct  uterine  cavities. 


v<;l 


^. 


1 


V* 


Fio.  25. — Uterus  septux  bilocuJaris.     D<iutilc  utcnw,  with  simple  va>:ln»,  necn  from  the  front. 
Lctl  wallis  more  developed  in  oonscqufnco  of  pregiuaioy,     (Cruvtiltiier.; 

The  septum  may  extend  tbe  whole  length  of  the  vagina,  and  give  rise 
to  a  double  vagina  ;  or  absorption  of  the  vaginal  septum  and  a  jwrtion 
of  the  uterine  septum  may  have  taken  place,  so  that  we  may  have  a 
double  uterine  cavity  with  a  single  cervix,  uterus  semi-par titu8. 
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CHAPTER  II. 


DEVELOPMENT  OF  THE  OVUM. 

Tb*  Ort»fi»ii  follicles  und  the  oviini. — Discharge  of  the  ova  from  the  ovary,  and  the 
fomiatiou  »f  th*?  cor|n>s  lutciitn, — •The  mi^otion  of  the  ovum. — Fecundation. — 
Cfaan^*  Liking  |)li»ce  in  the  ovum  subsoquont  to  fecundation. — Nouri^jhment  of  the 
ctnhi7«i. — Thf  allitnlois  and  chorion. — The  dcciduie.^ — The  placenta;  its  dcvclopuicat 
wxl  atructure. — Formation  of  the  umbilical  cord. — The  anuiiotic  fluid. 

Tde  physiology  of  the  ovum  comprises  it«  genesis,  dpTelopment, 
and  discharge  from  the  ovary,  its  fecundation,  and  the  entire  series 
of  8uhse<jaent  changi3s  hy  which  the  simple  structure  of  the  germ 
becomes  converted  into  a  complex  organism  presenting  the  specific 
ciiaracteriatica  of  the  jiarent. 


«-.\ 


TOT 


»'^ Z 


S' 
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Fi«.  SH. — Seclicm  of  Wolllliiii  tiodv,  with  rudinientnry  ovarj-  (embrTO  of  chick,  fourth  daj  of 
infubutiaui  t.  Wlf.  Wiiltlittn  Ixxly  ;  y,  nwiioaof  Wolffian  duct;  <i,  «,  thickened  epithe- 
lium; «,  duel  "1"  MolJcr;  £*,  cairlv  Btnge  in  dovelomnent  of  os'nry  ;  t>,  £>,  primordial 
ova  ;  wt,  m(!9CDt«r)' ;  L,  latcrul  wall  of  ovary.     ( Wuf Jeyor. ) 

The  following  account  of  the  history  of  the  ovum  is  derived  from 
Wnldcyers  now  tolerably  familiar  work.* 

TiiK  Or,\afian    Follicles   and  thb   Ovum. — In  the  embryo 

'  Rit>T«toek  und  Kebencierstock,"  SrRicKKa's  "  Hundbuch  der  Lebrc  von  den  Gewe- 
Lctpaii:,  IS7I ;  '■Eier«tnck  und  Ei,"  Loipsic,  1870. 
% 
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of  the  chick,  by  thp  fourth  day  of  incubation,  the  Wolffian  l>odv 
is  covere<l  by  cylindrical  epithelium,  contrasting  sharply  with  the 
flattened  cells  of  the  peritonaeum.     Soon  aft*r,  a  thickening  of  the 


•  «  »^         > 

Fio.  27. — Vertical  M>ctiofi  of  an  ovnrv  of  a  hnmim  fcrtuit  tTiirfy-fvo  wivVii  old.     n.  n,  ppithe- 

lioin ;  ft, />,  kt(>st  lievi !        '       i' ■ 'ial  «11»,  »ilutiU'.l  1     i'  ~        '• « 

of  contK'ctiv'c  tiwuc  wl  n-trnteil  into  tin  '>- 

Hclc«  8<iiT<>iiiKltHj  bv  till ."•-ttwut  cells ;/',  -  >  ~. 

unoni;  wlilcli  may  Vx:  di.>llui{uialu.'d  OGrtaln  ones  of  Lugu  aiAj  <primuiUuil  uvuj  ;  ^,  ^luuu- 
lar  celJa  of  lli«.  "  (Woldoyer.) 

epithelium  becomea  noticeable  in  the  median  line,  and  forms  the 
earliest  trace  of  the  ovary.  Next,  a  small  rounded  elevation,  rich  in 
cells,  and  derivetl  from  the  interstitial  tissue  of  the  Wolftian  body, 
makes  its  appearance  underneath  the  thickened  epithelium.  The  epi- 
thelium is  destined  to  form  the  Graafian  follicles  and  ova  ;  the  pro- 
liferated connective  tissue  furnishes  the  vascular  stroma  of  the  ovary. 
Between  the  fourth  and  fifth  day,  certain  cells  already  indicate  their 
destiny  as  future  ova,  by  their  size,  their  rounded  shai>e,  and  large  nu- 
clei. The  further  development  of  the  ovary  is  the  result  of  tlie  multi- 
plication of  the  epithelial  cells  and  the  continued  growth  of  the  stroma. 
As  the  conncctivo-ti-ssue  processes  grow  outward  and  iK^notruto  lietweea 
the  cells,  the  latter  gradually  become  imbedded  in  the  stroma.  Thus, 
the  connective-tissue  processes  assume  a  trabecular  arrangement,  the 
meshes  of  which  are  filled  with  cell-masses  of  a  nearly  cylindrical  shajK!, 
which  hang  together  in  the  form  of  a  net-work.  Among  the  imlK-dded 
cells,  the  large  ones  already  noticed  are  termed  **  primordial  ova. "  The 
smaller  cells  remain  small,  and  arrange  themselves  like  epithelium 
around  the  larger  ones.  In  the  course  of  development,  the  iiiterpenc- 
tration  of  the  connective  tissue  continues,  until  each  primordial  ovum 
is  contained  in  its  own  separate  partition.  These  ])artition8,  with  tlie 
included  colls,  are  rudimentary  Oraafian  follicles.  Two  distinct  ova, 
within  the  same  Graafian  follicle,  are  of  rare  occurrence.  As  the  ova 
enlarge,  and  the  epithelial  cells  multiply,  an  irritative  action  is  set  up 
in  the  surrounding  stroma.     An  increase  in  va.scularity  results,  and  a 
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ring  of  Toang  connective  tissue  is  developed  about  each  epithelial  jcol- 

leetioo.     Am  ihe  ring  grows,  its  outer  layer  becomes  fibrilluted.     Thus 

■ootid  each  Gnafian  follicle  a  distinct  euvelope  is  formed,  tenned  by 

the  tkeca  folliculi,  consisting  of  an  internal  vascular  coat,  the 

propria,  and  an  external  fibrillated  coat,  the  tunica  fibrosa. 

Each  primordial  ovum  is  at  Brst  encircled  by  a  single   layer  of 

cylindrical  cells-     Gradually  new  layers  form,  in  which  the  ovum  lies 

tmbixlded.     Afterwanl,  at  a  point  remote  from  the  ovum,  a  crescent- 

diaped  opening  makes  its  api)earance,  which  becomes  filled   with  a 

dear  fluid  derived  from  transuded  serum,  and  possibly  in  part  from 


■^ 


/^ 


' '  "  -^Ytmitn  of  rcrti. 


'  hrough  ovtr7  ot  bitob.     a.  epithelium  of  ovaiy  ;  6,  A, 

■  *;d. nuitunt  loJlicJcs :  «, >lk!v-u»  jiruli^cnia,  wiUi ovum  ; 

\*t  »*■•  .'I  'iiuu'  rollSete;  f,  timioi  llLroea  folUouii ;'  A,  tunica  pn>(irrin 

^>atefEntrd  epitheliam,     A  heap  of  cells  remains  about  the  ovum, 
^km>»  \hx:  dufCUH  proligrruf.     With  the  increase  of  the  follicular 


FHXSBUxnr  op  tbb  orvs. 

fold,  the  ejlindriea]  celb  an  prnwid  agAinst  the  nembnuia  propriii, 
and  form  a  third  coatiiig.  or  layer,  tenned  the  membriuut  (granulosa. 

A  I0MXUX  at  a  tnmsrene  aectiaii  through  the  ormry  of  a  mature 
■— ■■^'  exhjhita  foUicfei  of  di&ranfc  ^ge^    To  recapitalate  : 

The  jfommjfJbOidi*  are  twmpoeed  ci  pnnordial  ora,  sarroaQdod  bv 
epttheliom,  and  imbedded  in  the  oTariaa  attroaoL 

The  /«%  dewdtptd  ftflkbt  poaRaa  a  vaneabr  character.  They 
tn  miniiiiided  by  a  cotmecliTe-tiaww  vall  (theca  folliculi).  which  is 
oompofledof  tvo  layers  ^timica  propria  aad  ttuuca  fibrosa).  The  ttinica 
propria  i§  lined  by  cells  (numibraiia  graanlosa)  which  are  gathered  in 
heaps  (diflcns  proligerus)  aroimd  the  ova.  The  discos  proligerus  is 
■eated  aometimrm  soperfieiaDj,  eo—rtiinea  in  the  deepen  ]K>rtion  of  the 
omtm.  Each  onun  ia  ettrroonded  t^  a  qwdal  kyer  of  cylindrieul  epi- 
thelium (epitheliom  of  the  ortun). 

Henle  ewtimatrfy  the  entire  number  of  Gnuifian  follicles  in  each  oyarr 
at  thirty-dx  thoneaiuL* 


A^^. 


'  '7  •  »•  • 


.    '••* 


fn.  19.— Ovum  frooi  •  Gnufiwi  foHicJ*  in  tbe  nbliit    «,  «ptth«Iit)m  of  onnn :  h,  xom  ndl> , 
■U;  tf,  gmninatiTe  viaicle;  d,  genninative  *pot ;  *,  \iteUua.      (Wkldcjrer.) 


The  ot^tm,  at  the  time  of  its  discharge  from  the  ovary,  is  no  longer 
a  simple  cell,  composed  of  ordinary  protoplasm^  but  presents  the  fol- 
lowing characteristic  peculiarities  :  It  is  of  large  size.  In  the  human 
female  the  orum  measures  about  -^  of  an  inch.  It  possesses  a  thick, 
transparent  euTelope,  termed  the  vitelline  membrnnt,  or,  from  the  man- 

*  Haau^  **  Uaadbucb  dcr  Eingewddelehre,"  finmuchwag,  1866,  p.  463^ 
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ring  of  young  connective  tissue  is  developed  al>out  each  epithelial  jcol- 
jtion.  As  the  ring  grows,  its  outer  layer  Ijecomos  fibrilluted.  Thus 
»und  each  tinjuHan  follicle  a  distinct  envelope  is  formed,  termed  by 
Baer  the  ilieca  folUculi,  consisting  of  an  internal  vascular  coat,  the 
tunira  propria,  and  an  external  Sbrillated  coat,  the  tunica  fibrosa. 

Kiich  primordial  ovum  is  at  first  encircled  by  a  single  layer  of 
cylindrical  cells.  Gradually  new  layers  form,  in  which  the  ovum  lies 
jm^K'dded.  Afterward,  at  a  point  remote  from  the  ovum,  a  crescent- 
Rhapcd  opening  makes  its  apijcarance,  which  becomes  filled  with  a 
clear  fluid  derived  from  transuded  serum,  and  possibly  in  part  from 


s 


\J 


v^ 


^-j — >  -^v._ 


•  .-m  of  vertical  *<.'otion  tliroujjh  ovnnr  of  bitch,    o,  epithelium  of  ovary;  h,  b, 
'■.  uiv  ;  f,  vouni{  l'oUiolo!« ;  J.  [nature  Ibllielcs  :  *,  di>ou!<  proligcruf ,  witii  ovum  ; 
"  ■■■iiid  ovuhi  II)  fUKic  tblliule;  ff,  tuiiic-n  flbn>ftt  !°ollii-ull ;  A,  tunioit  propriu 
:>l>ruua  i^ruuuluiiu.     (Walduycr.) 

dinotogrnU.'d  epithelium.     A  he^ip  of  cells  remains  about  the  ovum, 
kdA  tvmis  the  discus  proli(/eru}i.     With  tht-  increase  uf  the  follicular 
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reached  matarity.  the  congestion,  occurring  at  the  time  of  the  menses,' 
operates  unquestionably  in  a  most  eflective  manner  to  the  accomjilish- 
ment  of  this  result. 

Immediately  follovring  the  rupture  of  the  Graatiau  follicle,  blood 
is  effused  into  its  cavity.  The  active  proliferation  of  the  cells  of  the 
niembnina  granulosa  continues.  At  the  same  time  a  process  of  didin- 
togration  ensues.  But,  in  place  of  a  degenerative  product,  the  disiu- 
tegration  furnishes  a  grunuhir,  vitellus-like  substance  of  a  yellow  color. 
Examined  by  the  microscope,  in  addition  to  the  granular  niasH,  glob- 
ules may  be  recognized,  which  are  not  precisely  fat,  but  corresjtond  to 
the  globules  contained  in  the  vitellus  of  the  ovum. 

While  the  above-mentioned  process  Ls  going  on,  an  abundant  trans- 
migration of  white  cor])uscle8  from  the  vascular  network  surrounding 
the  follicle  takes  place,  which  lift  up  the  granulosa  cells,  with  the 
pseudo-yolk  substance,  and  press  them  toward  the  center  of  the  fol- 
licle. Along  with  the  3'oung  wandering  cells  (white  corpuscles),  vascu- 
lar offshoots,  like  small  papillae,  push  out  from  every  side  into  the 
epithelial  and  vitellus-like  masses.  As  the  larger  vessels  form  more 
marked  projections,  they  give  to  the  corpus  lutciim  a  folded  ap- 
pearance. 

In  a  siat€  of  complete  development  the  corpus  luteum  consists  of 
— 1.  The  pseudo-yolk  substance,  mingled  with  effused  blood.  3.  The 
thickened  layer  of  the  gi-anutosa  cells,  mingled  with  yolk-substance. 
It  is  this  layer  which,  to  a  great  extent,  forms  the  folded,  yellow  por- 
tion of  the  corpus  luteum.  3.  The  vessels  which,  with  the  wandering 
cells,  punh  from  all  directions  into  the  epithelial  masses.  As  those 
vessels  reach  the  center  of  the  follicle,  a  complete  interponetration  of 
the  connnctivc  tissue  and  epithelial  elements  of  the  corpus  luteum 
results,  and  the  foldings  become  indistinct. 

Finally,  absorption  of  the  vitellus-like  subst^mce  occurs;  the  last 
vestiges  of  the  eflwsed  blood  are  converted  into  blood-crystals ;  the 
arterial  vessels  degenerate  ;  tlie  epithelial  masses  and  the  connective- 
tissue  mesh-works  disappear  gmduatly,  until  at  the  last  only  a  white, 
stellate  cicatrix  remains. 

If  the  ovum  is  discharged  without  impregnation  taking  place,  the 
corpus  Inieum  reaches  its  maximum  size  at  the  end  of  three  weeks, 
and  then  begins  to  decline,  until,  at  the  end  of  two  months,  it  is  re- 
duced to  an  insignificant  cicatrix.  But.  when  conception  occurs,  the 
changes  in  the  corpus  luteum  take  place  more  slowly.  The  corpus 
luteum  reaches  a  higher  state  of  development.  Its  increase  in  size 
continues  for  two  months.  It  then  remains  stationary  up  to  the  end 
of  the  sixth  month.  During  the  last  three  montlis  of  pregnancy  it 
gradually  loses  its  bright-yellow  color,  grows  smaller,  but  still  measures 
one  half  of'an  inch  in  diameter  at  the  end  of  the  period  of  gestation.* 

*  Djiltom's  "  Trc&tiM  on  Dumaa  Pbystolojjy,"  Philadelphia,  1861,  pp.  BC4  et  »eq. 
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The  corpus  lutt'um  i)f  juvgrmncy  is  often  termed  the  true  corpus 
Intcuin^  to  distinguish  it  from  the  more  trivial  variety  which  is  pro- 
dlK^O(l  by  the  ruptun?  of  a  firaafian  follick'  at  a  menstrual  period. 
The  latter  has  been  termed  i\\sfaUe  corpus  luteum,  because  it  is  found 
io  virgins,  and  doe.s  not  constitute  a  sign  of  preexistent  pregnancy. 

The  Migration  of  the  Ovum. — The  number  of  ova  in  ouch  ovary  lias 
been  cstinijiled  by  ilcule  at  thirty-six  thouMtnd.     Only  a  small  pro- 
portion of  them,  however,  meet  with  the  conditions  requi-sito  for  frui- 
Ltion.     It  i:*  probable  that  many  ova  perish  while  still  surrounded  by  the 
tromaof  the  ovary.     The  history  of  extra-uterine  pregnancies  teaches 
MA  that^   in  some  instances  at   Ica^it,  the  ovum,  after  its  discharge 
>m  the  Oraalian  follicle,  escapes  into  the  abdominal  cavity.     It, 
irrt'fore,  becomes  an  interesting  subject  of  in{|uii"y  as  to  the  conditions 
rhich  ordinarily  determine  the  passage  of  the  ovum  from  the  ovary 
lio  the  Fallopian  tulje  of  the  corre.sjionding  side.     It  will  not  do  to 
le,  us  is  usual,  a  peeuhar  erectility  of  the  Fallopian  tube,  which 
"Snablee  it  to  apply  its  funnel-shaped  extremity  to  the  ovary,  just  at 
the  moment  of  the  rupture  of  the  Gnialian  follicle.     Setting  aside  the 
inherent  improbability  of  the  existence  of  such  a  degree  of  intelligence 
in  the  fimbriae  as  would  lead  to  the  exact  adaptation  of  the  tube  to 
the  precise  point  at  which  the  o\'nm  is  to  be  discliarged,  it  Iwis  been 
proved  that  the  Fallopian  tube  possesses  none  of  the  characteristics  of 
erpctile  tissue.     Injections  of  its  vessels  after  death  do  not  communi- 
cate to  it  the  slightest  change  of  form  or  place.* 

Muscular  action  has  also  been  often  invoked  to  explain  the  assumed 
manner  in  which  the  timbri©  seize  the  ovary,  but  galvanization  of  the 
tubes,  practiced  upon  criminals  recently  executed,  produces  only  rer- 
miculnr  contractions,  which  do  not  affect  the  position  of  the  fimbrisB.f 
Indeed,  when  we  remember  the  position  of  the  Fallopian  tubes  in  the 
pelvis,  and  bear  in  mind  that  they  are  at  all  times  necessarily  subjected 
to  the  pressure  of  the  intestines,  it  becomes  difficult  to  understand 
how  they  can  execute  any  very  extended  movements.^ 

In  the  absence  of  direct  experimental  proof,   the  suggestion  of 


•  ROCOCT, "  he*  OrgkDcs  ^recliles  dc  la  Femme,"  "  Jour,  dc  la  Physiol,"  t.  i,  1868,  p. 
Ul. 

f  IItktl,  "  Handbucfa  der  topo^aphiscbcB  Anatomic,"  Wien,  1866,  Btl.  ti,  p.  210, 

♦  Hkslk,  "  Handhiicb  der  Eingcweiilelebie,"  Braiinschwds;,  18tt(J,  p.  470.  Rouget 
(rWf  "Orpane*  firoclilcs,"  "Jour,  dt-  la  Physiol.,"  1858)  has  Btudiinl  with  great  care 
(fav  arrangfrritnt  of  ihc  muscular  6bcrsi  situated  between  the  peritoneal  Invers  of  the 
broatl  lipuneni.  These  fiben»  are  directly  continuous  with  the  delioite  external  muscular 
Unrr  of  the  iiti>ru9.  Certain  of  them  arc  so  distributed,  according  to  Rouget,  ».«  to  pro- 
•In-j-  f?j  their  ountructiun  o  direct  approximation  of  the  Bnihrite  to  the  ovary.     IIudIc  re- 

-    l»y  naj  of  criticixm,  that  more  stress  mijht  be  laid  upon  these  fibers  were  they 
liiiw«l  to  the  Fallopian  tubes  alone.     A?,  however,  they  wpread  lil<ewise  over  the 

uviiry,  their  probable  action  would  consist  iu  druwing  both  ovary  and  lube  toward  the 

mv<lum  liuo. 
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Henle  that  tlie  iwuswige  of  the  ovum  into  the  Fallopian  tube  is  due  to 
the  currents  produced  in  the  scrum  by  the  ciliated  epithelium,  whieh 
oovers  both  the  external  and  internal  surfaces  of  the  finibrife.  is,  on 
the  score  of  probability,  entitled  to  the  most  consideration.  One  of 
the  fimbriae  (fimbria  ovarica,  Fig.  12,  p.  18)  is,  as  we  have  already 
8cen,  permanently  attached  to  the  lower  angle  of  the  ovary.  It  is 
likely  that  the  ovum,  dtf«^ barged  from  a  Graafian  follicle,  ia  floute<l 
down  by  the  peritoneal  suruui  towanl  the  lower  and  outer  Ix)rder  of 
the  ovary,  where  a  sulWcient  current  is  present  to  insure  its  being 
canght  up  and  conveyed  into  the  infundibulum  tub*.  Failures  on 
the  part  of  the  ovum  to  reach  its  desitnatiou  are,  in  all  probability, 
not  uncommon.  Support  is  given  to  the  theory  of  the  importance  of 
the  ciliee  in  influencing  the  migration  of  the  ovum  by  the  observation 
of  Thiry,*  that  in  batrachiuns,  which  have  the  oviducts  fixed  to  the 
abdominal  walls,  and  situated  at  a  distance  from  the  ovary,  during 
the  rutting  period  little  pathways  of  ciliated  epithelium  form  in  the 
peritonanim,  whieh  collectively  converge  toward  the  openings  of  the 
tubes!,  f 

While  the  ovum  remains  in  the  ampulla,  or  dilated  portion  of  the 
tube,  ita  further  progress  is  at  first  dependent  ujhju  the  movements  of 
the  ciliaj;  but,  after  the  isthmus  is  reached,  an  additional  propelling 
force  is  furnished  by  the  circular  muscular  fibres,  which  jwssess  a  jwri- 
fltaltic  action. 

Fecundation, — The  pi-ecisc  point  at  which  fecundation  takes  place 
ha.s  been  variojisly  ascribed  by  authors  to  the  tubes,  the  uterus,  and 
the  ovary.  The  occurrcucc  of  fecundation  within  the  uterus  may  be 
rejected,  as  it  has  been  sufficiently  demonstrated  that  the  psvssage  of 
the  ovum  to  the  uterus  requires  a  ]>criod  exceeding  ten  days  in  ihe 
human  female — a  period  far  exceeditjg  the  extra-ovarian  life  of  the 
ovum,  when  not  vivified  by  the  contact  of  the  male  element  of  genera- 
tion. Abdominal  pregnancies  prove  certainly  the  i)os.sibility  of  the 
ovary  becoming  the  seat  of  fecundation,  but  their  extreme  rarity  would 
lead  us  to  infer  that,  so  far  as  the  human  female  is  concerned,  in 
whom  it  is  fair  to  believe  the  ovum  not  uncommouly  fails  to  enter  the 
tube,  the  phenomenon  is  unusual.  A  priori  rciisoni ng  leads  us,  how- 
ever, to  regard  with  Henle  the  ampulla,  with  its  arboi-escent  folds,  as 
specially  designed  for  a  receptacle  of  the  seminal  liuid.  The  conges- 
tive condition  of  the  mucous  membrane,  its  canalicular  structure,  and 


*  GotlJngcr  "  Ntchrichlen,"  1862,  p.  171. 

f  Casce  of  the  cumplctc  migration  of  ttie  oTum  from  the  ovary  of  one  side  to  ibe 
Fallopian  tub«  of  the  opposite  siile  are  not  readily  explained  by  any  hypothesis.  Yet  the 
occurrence  of  siwdi  OUM  b  undoubted.  Prej^ancy,  for  inAianoe,  may  exi<<t  where  there 
ia  uompieto  abecoco  or  closure  of  the  Fallopian  tube  upon  the  same  Ride  with  the  corpua 
luleum.  For  the  literature  of  the  subject,  vi4h  ScnBOCOKit's  "  Lehrbuch  der  Gebur 
hiilfe,"  4t«  Auflage,  p.  3S. 
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!«♦  rontnicHoiis  of  the  muscular  fibres,  ull  st'em  iiitcndod  to  further 
tlu'  intimato  contact  of  the  spcramtozoa  with  the  ovum  iifler  it  has 
rBscbed  this  tjituation.* 

Tbo  semen,  coutacl  with  which  is  esscutial  to  the  fecundation  of 
thv  ovum,  is  a  thick,  viscid,  albuminous  fluid,  of  a  whitish  color,  and 
a  iKTuliar  odor,  wliich  has  been  compared  to  that  of  the  raspings  of 
bone.  When  examined  by  the  niieroscopc,  it  is  found  to  contain  nu- 
merous miunto  anatomical  elements, termed  spermatozoa.  Each  gper- 
iinatozoon  con-^ists  of  an  oval  hcjid  and  a 
)ag  filiform  extremity  or  tail.  The 
id  ilatteued,  and  measures  about 
of  an  incli  in  width.  When  seen 
[it)  protile,  it  |iresontii  a  pyriform  appeur- 
Thc  entire  8])crmatozoon  nieas- 
P9  from  ^J,  to  j^jf  of  an  inch  in 
i'length. 

The  spermatozoa  do  not  simply  float 
in  t\w  seminal  fluid,  but  possess  the  ca- 
pacity of   moving  from  place  to  place, 
as  though  endowed  with  volition.     In- 
decd<  as  the  observer  sees  them  advance, 
now  singly,  and  now  in  shoal.-J,  now  div- 
ing down,  and  then  rii^ing  again  to  the  surface,  now  avoiding  some 
obatoclc,  or  skillfully  picking  their  way  between  mas.scs  of  epithelium, 
.it  is  dirticult  to  resist  the  conviction  that  they  are  really,  what  they 
^worc  long  supposed  to  be,  distinct  organisms  capable  of  a  certain  de- 
gnH*  of  voluntary  action.     But  there  is  little  doubt,  at  the  present 
-day,  that  the   undulatory  movements  of  the  tail,  which  furnish  the 
impelling  force,  are  due  to  purely  molecular  tissue-changes,  similar 
to  those  which  give  rise  to  the  anujnboid  movements  of  protoj)Iasm  or 
the  OJK^illations  of  ilie  huir-like  processes  of  ciliated  epithelium. 

Henle  estimates  that  the  spermatozoa  travel  at  the  rate  of  an  inch 
i  :        ■  ;(  half  minutes.    It  is  to  these  bodies  that  the  semen  owes 

ii  ng  power,  but  only  so  long  as  they  retain  tiu-  faculty  of 

notion — a  f.iculty  which  has  been  found  to  exist  in  full  force,  within 
the  female  genital  organs,  eight  to  ten  days  after  ejaculation. f 

Our  knowledge  of  the  process  of  fecundation  is  limited  to  the  fact 
jthat  the  spermatozoa  penetrate  through  the  vitelline  membrane,  and 
►^thcn  dissolve  in  the  vitellus. 

In  1S40  Martin  Barry  described  a  point  in  the  zona  pellucida  (vitel- 
1  limine)  of  the  rabbit,  which  appeared  to  him  to  be  an  opening 

*:  ;  for  the  passaige  of  sjK-rmatozoa.     At  first  embryologists  ]>ro- 

ooanccd  Barry's  descriptions  to  be  based  upon  an  illusion,  but  since 

•  OCXI.K,  "  llftnilbuch  der  EiDgeweidelehrc,"  1806,  p.  476. 

f  Lcsuiiu,  *'  Die  Aoalomic  des  rocnschlicheu  Becken^,"  Tiibtngen,  18C4,  p.  273. 
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then  the  existence  of  sncli  an  ojiening,  termed,  later  by  Keber  the 
micropyle,  has  boon  abuudutitly  donjunatratod,  at  legist  in  the  uvu  of 
lishes,  mollusks,  insecis,  etc.* 

A  very  interesting  series  of  observations,  connected  with  thia  sul.)- 
jcct,  have  been  made  by  M.  Kobin  upon  the  ova  of  the  nephclin  vul- 
it'irh,  OY  Qommwx  leeoli.  Tlio  earliest  token  of  the  maturity  of  tin- 
ovum  consisted  in  the  disappearance  of  the  germinative  vesicle.  At  the 
game  time  a  retraction  took  place  in  the  vitellus,  which  became  thereby 
reduced  one  sixth  to  one  fourth  in  size.  At  tirst  the  removal  of  internal 
pressure,  consequent  upon  this  retraction,  led  toa  wrinkling  of  the  vitel- 
line membrane.  Afterward,  however,  a  clear,  limpid  fluid,  probably  in 
part  exuded  frum  the  vitellus  and  in  part  derived  by  endosmosis  from 
external  sources,  tilled  \x\\  the  intervening  space,  and  caused  the  wrin- 
kles to  disappear.     The  siwrmatozoa,  in  their  movements  aniund  the 

ovum,  assumed  a  perpendicular  or 
ol)liquc  direction  to  the  vitellino 
monibrane.  At  one  point  in  tiie 
nicnihrane  the  penetration  of  tlieso 
bodies  could  be  distinctly  obsciTod. 
At  the  end  of  an  hour  the  penetra- 
tion had  ceased,  and  then  a  littb 
bundle  of  s^jt^rmatozoa  could  be  seen 
arrested,  partly  within  and  partly 
without  the  ovum.  In  tho  clear, 
limpid  ppace  surrounding  the  vitel- 
luSf  the  spermatozoa  continued  to 
move  about  actively  for  a  time,  but 
in  fifteen  to  twenty  minutes  their 
movements  began  to  grow  slow,  and 
in  a  couple  of  hours  had  ended  alto- 
gether. A  comparison,  by  actual  count,  of  the  spermatozoa  now  re- 
maining, showeil  that  a  certain  number  of  those  which  lia<i  found 
entrance  into  tho  limpid  space  hu*l  disappeared.  They  hatl  been 
absorbed  directly  into  the  vitellus,  to  serve  for  its  fecundation. f 


Flo,  31. — Ovum  ut'  thu  (icplielis  vuls.'ariK, 
•howiug  rttrru.'tion  of  viU'lliis  uixl  tin: 
ponctnition  of  the  BpcnnnUizoo  tbrouyli 
the  vilelline  Tiieinhrane  {rnflcTiifled 
tltrec  hunJnd  dimucU-i^}.    (Gobiii.) 


Changes  taking   I'I.aoe  i\  the  Ovum  sl-bsequent  to  Fecun- 
dation. 

In  describing  it-s  anatomy,  we  iiave  note<l  that  the  ovum  wa^  orig- 
inally a  simjde  cell,  possessing  contractility  and  other  i)ropertics  of  liv- 
ing matter.  The  ova  of  certain  of  the  sponges,  which  do  not  possess  a 
Kona  jKjUucidu,  move  about  under  the  field  of  the  raicroscoiie  by 

•  t'irfc  MiLKF-EnwARDs,  "  Lemons  de  In  Physiologic,"  t.  viii,  Pnri<<,  187il,  pp.  861  «t 
•ey. ;  WAi.nEVru,  "Eicrstook  und  Nebpnderstock."  St  ickku's  "  Ilandbuch,"  p.  364. 

f  "  Mi'Diuirc  «ur  let  Pbenoin6ni>«  qui  sc-  pnsfcnt  dann  I'Ovulc  avant  )a Segmentation  du 
VIUlllu^"  KotiiA',  "  Jour,  dc  la  Phyniol.,"  t.  v,  pp,  67  tt  teq. 
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tivji  out  lingcr-likr  j)rocc!vsci5,  precisely  like  the  ordinary  rtmoeba.* 
'ContructiU'  nioverncii(s  of  the  vitoUus  within  the  zouu  {x-lJucidu  have 
been  described  by  Kobin  in  the  ova  of  the  leech  and  other  low  orders 
of  animal  life.f 

lieforo  the  ovum  leaves  the  Orauilan  vesicle,  or  soon  after  its  dis- 
charge from  the  ovary,  the  germinaMvc  vesicle  disupivars.     As  this 
rUi*<ipiH'arance  hiia  lieeu  observed  mostly  in  the  imprecated  ovum,  the 
jbenomorion  has  l>een  generally  attributed  to  the  penetration  of  the 
[»rmatozoii.  but  Robin  regards  it  as  simply  a  sign  that  the  ovum  hivs 
eached  maturity,  and  has  become  apt  for  fecundation.      It  occurs 
equally  within  the  unfecundated  ovum.| 

The  first  decided  indication  of  the  changes  cfTected  in  the  ovum  by 
eontjiet  with  the  male  element  of  generation,  aud  a  sign,  too,  conclu.«ive 
of  foeundati«m,  is  the  gi»ntancous  appearance  of  a  round  nucleus  in 
the  center  of  the  vitellua.  This  nucleus  is  recognizable  tifteen  to  thirty 
hours  after  fecundation.  In  appearance  it  so  closely  resembles  the 
original  germinative  vesicle  that,  for  a  long  time,  it  was  erroneously 
regarded  as  such. 

Almost  immediately  after  its  production,  the  vitelline  nucleus  sub- 

idivides  into  two  nuclei.     By  a  similar  process  of  cleavage,  the  vitellus 

lkewit!e  sepjirules  into  two  halve?.     Tlie  nuclei  act  as  central  points 


'"»•  ■  "f  thi)  "vum.     vl,  the  ovum  divided  iuio  iwn  ctll«  ;  £,  Hit-  iwn  uuUa 

«1'  ' '.  tlio  lour  ceU»  dividwJ  into  ci(rlit ;  ZJ,  by  repcatod  wciuouUtkin  Ibo 

cviiiu  iitu  tK!c<iiui.'  a  rouud,  mulberry -shaped  moaa — ^the  morula.    (Hatickei,) 


of  rtttraction,  around  which  collect  the  molecular  and  viscid  portions 
of  Uie  protoplasm.  In  this  manner  the  original  coll  is  eonvt-rted  into 
two  new  cells,  exactly  resembling  one  another,  and  both  lying  near 
»gether  within  the  vitelline  membrane.  To  this  cleavage  of  cells  the 
?rm  segmentation  has  been  applied.  By  a  coiitinuution  of  the  process, 
the  two  new  cells  are  converted  into  four,  the  four  into  eight,  and  so  on 
in  .^ureession  until,  finally,  a  great  multitude  are  generated,  all  closely 
crowded  together,  iind  giving  to  the  ovum  a  mulberry  apiwarance, 

•  UACmL,  "  AnUiropogonic,"  Leipsic,  1874,  p.  112. 

f  lot.  n/.,  pp.  100  ti  iirq. 

%  BoBisr,  "Sur  U  rrwlucUon  dtt  Noytu  Vitellin,"  "Jour,  dp  la  Physiol,,"  t.  t,  p.  316. 
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whonco  the  term  morula  has  been  applied  to  the  orum  at  this  stage  of 
its  development. 

A  clear  fluid  next  accumulutcs  in  the  center  of  the  raorola,  at  first 
small  in  amount,  but  gradually  increasing  in  <]u:intity  until  finally 
the  cells  are  pressed  to  the  surface.  Thus  the  morula  is  converted 
itito  a  globular  vesicle,  termed  tlie  Mafttoderviic  vehicle  (Fig.  33). 
The  walls  of  the  latter  are  composed  of  a  single  layer  of  cells,  which 
form  a  continuous  membrane,  termed  the  blattfotiermir  membrane.  By 
the  absorjition  of  fluid  in  its  transit  through  the  Fallopian  tube,  the 
ovum  is  increased,  upon  the  completion  of  the  blastodermic  membrane, 
from  xiv  of  an  inch  to  from  ^  to  2>f  of  an  inch  in  diameter. 

All  the  cells  resulting  from  the  segmentation  of  the  original  vitcl- 
lus  do  not,  however,  take  part  in  the  formation  of  the  blastodermic 
membrane.  If  we  carefully  examine  the  blastodennic  vesicle,  just 
after  its  development,  we  find,  at  one  point  upon  its  surface,  a  dark, 
round  spot,  which  is  caused  by  an  accumulation  of  a  portion  of  the 
cleavage  colls  upon  the  inner  surface  of  the  memhranc.     In  jtrofilethis 

spot  presents  a  semicircular  j)rojection 
within  the  Tresicle.*  By  peripheral  ex- 
tension, its  cells  gradnally  s])read  over 
and  lino  the  inner  surface  of  the  blasto- 
dermic mcmbrjine.  Thus  the  ovum  l>e- 
comes  encompassed  by  two  cell-mem- 
branes, termed  respectively  the  out«r  and 
the  inner  layer  of  the  blastodermic  mem- 
brane. The  outer  layer  of  the  blasto- 
dermic membrane  is  likewise  termed  the 
vdiHltnn,  in  distinction  from  the  inner 
layer,  or  entoderm. 

At  the  same  time  a  stratum  of  fluid 
forms  between  the  external  layer  of  the 
blastodermic  membrane  and  the  chOrio», 
US  the  zona  pcllucida  is  now  called.  Be- 
fore the  completion  of  the  entoderm,  a 
bright,  round  spitt  makes  its  appearance 
n|K»n  the  surface  of  the  blastodermic  ves- 
icle. This  spot  marks  the  jxiint  at  which 
all  the  more  important  processes  ronnected  with  the  development  of 
the  embryo  take  place,  and  is  termed  the  area  (/erininatipa.  At  the 
outset,  it  differs  from  other  portions  of  the  blastodermic  vehicle  solely 
in  the  incrcjwiKl  thieknessof  the  cells  composing  the  ectoderm.  Those 
of  the  entu«lcrm  remain  unchanged. 
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1  1  -:_■  l'p>UI 

n  .  iMrinniLT  a  iiiti-::l(i 

lii  III-  >i|if>ri»n — tlii-rt<.> 

(VII-      '  '  il 

from     r 

heap  ii  u 

U)«  lilii^ttKlclliiie  naiilc  uIUt 
llio  fonnntion  of  tin-  MimtiKluT- 
inic  uicnibriuK;.     {  Bi»clii>flr. ) 


•  Tho  UuHiry  of  BischolT  and  othere,  that  Ihc  rtwn  fffrntinrdiva  w  developed  it  this 
point,  U  not  «u|>|niitjid  bv  tbc  ixwciit  iiivestignlions  of  K'illikcr. — Ai.nRar  KBlukcr, 
"Ei»t»k«kcluiig*Uc8cliichU',"  erste  Uiklftc,  p.  227,  Lcipsic,  1876. 


MVEI^PMENT   OF  THE  OVUM. 


48 


ie  area  gcrminiitiva  has  lator  an  oval  sliaiie,  with  a  bright  center 
and  a  dark  border.  The  clear  centi-r  is  lermod  the  area  peHucidn^  and 
tbedark,  thickened  border  the  area  opara  (Fig.  35). 


0€t 
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Flo.  a. — Scctkwi  throusfh  oira  ecrminotlvR  \a  tlw  pgp  ot  a  nihbU,  sUowing  ilie  Ui'iokcaing  of 
Um  ftciodcrnt  <€H.\  «t  tJuti  [*oint:.  a»  coiitrnsied  with  tlio  GCtudorm  or'  Uie  bUwtodcnnio 
Vcaiola  bo^'ftiiu  tini  area  genniiiulivu  (>'(7.).     (KOlliker.) 

Subsequently  n third,  intermediate,  cell-layer,  termed  IhcmfiModerm^ 
Is  developed  between  the  ectoderm  and  thr  entoderm.*     In  the  meso- 
r^tlerm  are  developed  the  primitive  bloud- vessels,  with  the  growth  of 
which  the  area  germinativa  becomes  known  as  the  arm  vasculosa. 

Finally,  the  mesoderm  sepanites 
into  two  distinct  strata,  so  that  the 
en)bryo,  at  one  stage,  is  compo.sed  of 
four  distinct  layers. 

Without  entering  minutely  into 
t  '  •ct,  it  may  be  well  to  fitatc 

I  iirding  to  eummon  aecepU 

ance,  these   layers  arc  assnmcd   ti) 
Jiave  the  following  relationg  to  the 
iltorior  develojiment  of  the  body  : 

The  ont<?r  layer,  or  ectoderm,  is 
concerned  iu  the  formation  of  the 
epidermi-s  hair,  nails,  the  glandnJnr 
mctures  of  the  skin,  the  brain,  the 
Spinal  cord,  the  organs  of  special 
jit-iiM^,  and  perhaps  in  that  of  tht' 
genito-urinary  system. 

The  .'second,  or  outer,  stratum  of 
the  mesoderm  give.s  rise  to  the  cori- 
un»,  the  muscles  of  the  trunk  (those 
concerned  in  the  movement  of  the 

It),  and  the  bony  framework. 

The  fhin.1,  or  iimcr,  .stratum  of 
lerm  supplies  the  muscular 
ii.,..  ...  ,.>us  tissues  of  the  digestive  tmct.  tlio  bloo<l,  the  blood-vessels, 
and  the  blixtd-glands. 

*  .icctinlintr  to  RoUikcr,  th«  cells  of  the  meaoderni  fire  derived  solely  froin  the  pro- 
'  Ufrrmlion  of  Ihoee  of  the  ecloderm :  "  Entwickeluugs-Ceschichte,"  2tc  Auflage,  p.  2«8. 


li.. 


.  Jo.  —A iva  livriuiutttivii,  fiDrn  llic  ovum 
of  0.  rnbbit,  cnlarctxl  about  Icii  diame- 
ters. On  nccoimf  of  th<?  (lurk  baok- 
LrrnunJ  the  .iciir  '  ut  orcu  \v\- 

luciila   )(K>k»   il:  I-  tlif  urptt 

ojiacB  und  tbi'   ■  --pot   U.ith 

iijipcar  wliito.  Tin*  lUirU  lliiu  in  lliu 
oMitcT  It  ilio  iiriiuitivv  tnicii,     i  llnock- 
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The  inner  Inyor,  or  entoderm,  furnisheo  the  epithelium  lining  the 
walls  and  glands  of  tiif  intestines.* 

About  the  time  the  area  germinativa  loses  its  circular  form,  tind 
becomes  of  an  oval  shape,  there  appears  in  the  middle  of   the  area 

pelhicida  a  large,  dark,  oval  spot,  ]H-oduced 
by  the  multiplication  at  that  point  of  the 
cells  belonging,'  to  the  outer  and  interme- 
diate layer,  and  termed  the  embryonic  apoly 
i>r  by  some  itntliars  the  proiosomn,  because 
it  represents  the  most  jtriniitive  stage  in 
the  development  of  the  embryo.  The  oval 
shape  of  the  embryonic  spot  is  suggestive 
of  the  future  distinction  between  the  head 
and  the  posterior  extremity,  the  larger 
end  corresponding  to  the  former,  and  the 
smaller  to  the  latter.  Then,  of  a  sudden, 
there  apjx.ntrs  in  the  middle  of  the  embry- 
onic spot  a  delicate  line  termed  the  prim- 
itive trace,  which  divides  it  into  two  later- 
al halves.  Tlie  primitive  trace  consists  of 
a  gi'oove  or  furrow,  bordered  by  two  ridges, 
termed  the  dorsal  plates,  and  formed  by 
a  thickening  of  the  external  layer.  The  dorsal  plates  may  be  readily 
understood  by  reference-  to  the  transverse  section  (F'ig.  3(J),  taken 
from  Professor  Dalton's  "Treatise  on  Human  Physiology." 

U|>on  microgcopic  examination  of  such  a  transverse  section,  the 
embryo  is  found  to  be  composed  of  three  layers,  which,  in  the  verte- 
brata,  are  united  together  in  the  median  line.     The  intermediate  laver 


i'lo.  36. — TranBveree  soctiun  of 
tgg  ifi  early  sUge  of  dcwlnp. 
mcnt.  1,  external  nnd  mcdiun 
laj'-en  of  blAstodermic  nicia- 
bnuae ;  3,  3,  dorsal  platen ;  3, 
tntcmal  layer  of  blii»t(.><loriiiic 
mi-tubnuic     <Daltoa.) 
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Flo.  37. — TransTorffp  scr-tinn  tl.'rouffli  the  embryo  of  Ihc  chick  n  (bw  hours  after  Ih*  coin- 
incntftiient  of  '  ii.     A,  external  luyor  of  tlio  bla-«t"Klerraic  mem brimo  ;  m,  c.vtemnl 

i^tr.iluni  >it"  i:  liiypr;  /,  inienml  Mnitiiin  of  int^^rtnoHinU!  luyer ;  <■/.  iritemul 

luycr  f'f  the  '  „  ■_ i:  membrane;  n,  priiuilivo  trace  ur  furrow;  x,  cbcrda  donmlw. 

(mesoderm),  which  possesses  the  greatest  thickness,  already  presents 
the  ap]>earance  of  two  closely  connected  strata.  The  primitive  trace 
may  he  recognized  in  the  middle  of  the  upper  surface,  and  the  dor^j 
plates  are  seen  I'isitig  up  as  low  ridges.  At  tlie  same  time,  just  be- 
neath the  furrow,  a  cylindrical  organ,  known  as  the  chorda  (/i/r»aHtt, 
becomes  separated  from  the  cell-m:iss.     The  chorda  dorsalis  owes  its 

•  lliECKiX,  "  Anthropogenie,"  p,  218. 
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liniKirtance  to  tlie  fact  that  it  is  around  this  cylindrical  body  that  the 
vcrCtbrit;  subsequently  form.  Tlie  vertobne  thenisolves  are  derived 
from    two    longitudinal   chords, 

jparatcd  by  a  cleavage  from  the 
^portions  of  the  intermediate  layer 
next  to  either  side  of  the  chorda 
don^aljs.  The  periphend  |K)itiuns 
of  the  int<?rmediato  layer  are  now 
temicd  the  lateral  or  abdominal 

7liUtt9.  Meantime  the  dorsal 
tiates  continue  to  grow,  and,  by 
furring  towar<l  one  another,  final- 
ly meet  in  the  median  line,  so  as  to  form  a  closed  tube,  the  tubus 
tnriiuHariify  in  which  is  developed  the  central  nervous  system.  Thus 
it  will  bo  noticed  tliat  the  organ  through  the  ageuey  of  which  the 
individual  ia  brought  into  contact  with  the  external  world  is  primi- 
tireiy  derived  from  the  external  blastodermic  layer  (ectoderm). 


th    V  fZ  P 

Flo,  63,— Trnnsvorsi'  s.  >  .   em- 

lirji.i  of  11 1'liii.-k  III  1  I  iJiiy 

of"  inciitwtioM    (iii;i-  aine- 

tcn),     m,  tlorbul  |>luu^n  ,  c  /a,  cliuitlu  dor- 

Milia  ;  r,  vt-rtubnil  churds ;  ap,  ubduiuinul 
platu!«, 


^  -■j:^-    ^ 


Ih    > 


lu  8V, — Trwmvvem  section  through  the  embryo  of  a  chiolt  on  th«'  socond  day  of  incuVnition 
(mwniilc'd  one  hiinJrc.l  diftmetcn).  t  tn',  tlic  doixtl  plates  l^utve  cloimxl  to  fonn  tubut 
mMttUarit ;  tht)  i-oiini-t'iion  with  the  outer  or  cuUdcoiib  layer  {e)  is  broken  off;  rA. 
eliorilji;  c,  vertebral  chorils;  (i/>,  the  abdoiuinnl  plata»,  havu'sciionited  into  an  external 
and  inlemiiJ  atratum,  unit«d  at  m  to  form  thi>  lue^ntcno  fold*. 


The  intermediate  layer  (mesoderm)  now  separates  into  an  internal 
id  external  stratum,  the  existence  of  which,  it  ha<!  been  noted»  was 
jdicatcd  at  an  earlier  stage.  These  two  stratjv  remain  united  by  their 
inner  borders,  and  form  later  at  the  point  of  union  the  inescnteric 
folds.  The  outer  extremities  of  the  inner  of  these  strata  no;v  rurvc 
inward,  and  finally  unite  together  to  form  tlic  intestine.  They  in- 
close at  the  Bume  time  the  internal  layer  of  the  blastodermic  mem- 
brane (entoderm).  The  closure,  unlike  that  of  the  dorsal  plates, 
taku*  pl.'ice  from  front  to  rear,  ns  well  as  from  tlie  two  sides.  The  in- 
(e)«tinsi  tube  is  thus  fornied  from  the  inner  stratum  of  the  mesoderm, 
which  furnishes  the  fibro-muscular  tissues,  and  from  the  internal 
blastodermic  layer  (entoderm),  from  which  the  glandular  structtires 
are  derived.  A  portion  of  tlio  blastodermic  vesicle  is.  however,  not 
included  in  the  intestinal  tube,  but  hangs,  <hiritig  the  early  months  of 
gt»tation,  from  the  body  of  the  embryo,  and  is  termed  the  umtiilical 
venii'h  (r/  v).     Finally  the  outer  or  cutaneous  layer  of  the  blastcnler- 
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mic  memhraiio  (ootoilerm)  und  the  outer  stratum  of  the   mesoderm 
(the  fibro-mugcular  hiver  of  tlie  trunk)  curve  forward  uiid  inwiird  ko 

as  to  inclose  a  loftg  cavity,  the 


■c^ 


:Av 


caelum,  which  surrounds  the  in- 
V^'S^a^C  .-^S-  *^^  ^  testine.  Tliis  cavity  in  mam- 
mals subsequently  becomes  divid- 
ed by  the  diaj)hragm  into  thorax 
and  abdomen. 
<./_    \\  Tiie  body  of  the  embryo,  seei 

in    profile,    at    the    time    theae^ 
clumgca  are  going  on,  possesses 
/^    ^  /J     SL  thickened  autorior,  or  ce]>halic 

portion,  and  a  tapering  posterior 
f^^      II  //        extremity.      It    manifests  at  an 

early  j)eriod  a  tendency  to  elevato 
itself  above  the  level  of  the  area 
no.  4A._scction  tiirough  the  ovum  of  chick    gcmiinativa.     The  hack  becomes 
Bfter  development  of  urabiiioni  vcMcic.    arclu'd.  and   the  extremities  an- 

e  A,  c'honlii  cl'>i>iili8  :  /  m.  tubii  [uGiliillnriH  ;  ' 

o  w,  iiuuT  liiytT  (>r  iiK-sifxienii,  in^ni  wiiich    proximate  toward   one   another. 

VK.  fornifiJ  the  bonv  skeleton,  tlic  blood-     -r-ii    •.  ii      i.       v    i  «i        . 

vf^scK  un.i  largv' liiuwk's  of  the  mink ;    ^ '"'^  coUocts  between  the  two 
tH,    cc-to-icrm  ;    f«/,    inu>6tLaui   tube-,    strata  of  the  mesoderm,  and  sep- 

lormetl    Irom   the   inner  stratiun  of  ilie  ■ 

mesixicnn  niid  tiie  tntotlenn  (on/) ;  ti  p,    aratcs  them  from   one  another. 

umbilical  viVicle,  continuous  with   intcs-     g-..,  .-,  .•  .         a     i  . 

rinc ;  .t  p,  ubdominai  plates,  formed  from    » 'I  tlicse  the  outcr  Stratum  forms 
the  outer  stratum  of  the  mwodcrmand  the    „  „,ji,^n  ^^ith  the  cutaneous  layer 

ectodemi.  bventiiAlly  tlienbdominolplnte.-t  '".tvi 

meet  to  inclose  tho"  cavity  of  the  trimk    go  a&  to  produce  a  single  mem- 

(thorax   and    nbdomen)  ;    a  m.    amnion,     ■■  rii        tl-i       •"         i,i 

formed  IVom  cctixlenn  and  ouUr  .Hiratum     branc,  folds  01  Which   fise  at   the 

o!;.:^tJ:i^ofth;=.^Sfl;SHVei    '^^^  ti"^e  from  the  extremities 
from  tlio  ectoderm.  and  sides  of  the  embryo,  and  en- 

compass it  with  an  outer  wall  or 
parapet.  In  the  process  of  growtli  these  folds  approach  one  another 
over  the  fhrsum  of  the  embryo,  and  lltuiUy  unite  together.  Thus 
a  sac,  including  the  embryo,  is  formed,  termed  the  amnion,  the  cavity 
of  which  subsequently  tills  with  fluid. 

Nourishment  of  the  Embbyo. 

It  now  becomes  a  matter  of  importance  for  us  to  consider  the 
sourcos  from  which  the  embryo  receives  the  nutritive  materials  requi- 
site for  its  further  growth  and  development. 

We  have  seen  already  that  the  ovum,  in  its  passage  tlirougli  the 
Fallo])ian  tube,  is  increased  in  size  by  absorption  of  albuminous  ma- 
terial from  -pj^  of  an  inch  to  from  ^  to  ^  of  an  inch. 

In  describing  the  formation  of  the  intestinal  tube,  it  was  noted 
that  a  portion  only  of  tho  blastodermic  vesicle  was  included  by  the 
curving  inward  of  the  inner  stratum  nf  the  mesoderm,  while  a  portion, 
known  as  the  umbilical  vesicle,  hung  from  the  abdomen.     The  urn- 
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Fio.   41.— Diagram    ^bowni?   oarl.r 
etnpt  in  dcvtlin  ■  r .  i.iiiou. 

a,  a,  external  I .  ulcr- 

mic  mcmbnini-,  y  "ver 

the  dorsum  oi'  «;iiil>i>u  to  Ibnn 
tlic  aninir>tio  I'oldri  ;  //,  itlUnloiA  \ 
V,  uuitiiicul  VL>:liclc. 


bilicttl  vosifle  in  lined,  like  the  intestinal  tube,  by  the  inner  layer  of 
the  blastodermic  membrane  (entoderm)f  and  is  covered  by  an  exd  n 
gjon  of  the  inner  stratum  of  the  meso- 
lerm.  At  first  the  cavity  of  the  vesicle 
'communicates  with  the  intestine,  and 
contributes  by  its  contents  to  the  nour- 
ishment of  the  embryo.  This  arrauge- 
nient,  however,  ia  only  temporary.  The 
1^0  very  soon  becomes  obliterated, 
^tid  the  remains  of  the  umbilical  vesicle 
hung  downward,  attached  by  an  imper- 
rious  pedicle  to  the  int-estine. 

From  the  time  the  ovum  has  passed 
into  the  uterus,  however,  it  derives  it 
main  nutritive  supply  from  the  mucous 
membrane  of  that  organ,  at  first  by  sim- 
ple absorption,  and  afterward  by  the  for- 
mation of  the  placenta,  an  organ  through 
which  the  blood  of  the  foetus  circulates, 

■■  ]    from   that  of  the  mother  by  the   thlnuest  of  partitions. 

I   the  parly -wall  there  pass  to  the  fcetus  all   the   materials 
necessary  for  existence  and  growth,  and  from  the  foetus  the  excrementi* 
tioas  principles  representing  the  waste  which  is  incident  to  vital  action. 
There  i*  nothing  iu  jjhysiology  more  interesting  (ban  the  process 
by  which  the  circulation  of  the  foetus  is  brought  into  close  relation 

with  that  of  the  mother.  It  in- 
cludes the  consideration  of  the 
nUanlois,  the  chorion,  the  dcciduaf 
and  finally  tlio  joiiit  product  df 
them  all,  viz.,  the  placenta. 

The  Allantois  and  Chorion,— 
The  chorion  is  the  external  mcm- 
lirane  that  invests  the  ovum.  Bo- 
fore  the  formation  of  the  amnion 
it  consists  simply  of  the  zona  jiel- 
lucida  or  vitelline  membrane.  As 
the  ovum  is  received  into  the  ute- 
rus, the  vitelline  membrane  be- 
comes covered  with  amorphous  vil- 
li, which  help  to  fix  the  ovum  in 
the  uterine  cavity. 

After  the  completion  of  the  am- 
nion by  the  closure  of  the  amniotic 
foldf,  it  remains  for  a  time  attached  to  the  outer  lamina  of  the  ecto- 
derm, at  the  fwiut  where  the  folds  meet  over  the  back  of  the  embryo. 

4 


Flo,  49.— 'Pitwrnni   nhowxt^  nimplctiou  of 
tfaa  wii'  ''  'tbe  chori- 

on.   •/ .  nn  (>r  iho 

MioeU'ii  .  aiafoldi; 

p,  albuiluid  ;  u,  iiiiibilUul  vLniclo. 
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Fio.  43.— nnmnn  embryo,  et  On:-  t)iii»i  ■week,  show- 
ing villi  lovoring  tbe  entire  choi-'mc.    (Uiieckel. ) 


The  outer  lamina  mcuntimc  expands  until  it  comes  in  contact  wfMi 

the   vitelline   membrane,    which   then    disiippeara.      Thus  the  outer 

liimina  becomes  in  turn  the 
external  covering  or  chorion. 
The  new  chorion,  like  the 
one  it  supei-seded,  is  speedily 
covered  by  a  jEn"owth  of  non- 
vascular villosities.  These 
villosiLies  are  not  solid,  but 
hollow,  like  the  finger  of  a 
glove.  They  soon  reach  an 
extraordinary  development. 
New  villi  sjiroiit  upward 
from  the  chorion,  the  older 
ones  jmsh  out  buds  and 
lateral  offshoots,  «»  that  al- 
ready in  the  third  w^eek  the 
entire  surface  of  the  ovum 
is  covered  with  a  dense  for- 
est of  villi,  presenting  the 
most  delicate  and  graceful 
characters. 
Wo  have  jnst  notc<l  that  the  nniLilical  vesicle  was  a  temporary 

structure,  and  only  for  a  brief  period   of  physiological   importance. 

Meantime  a  new  organ  is  devcloiK?d,  by  means  of  which  a  vascular 

connection   is  established   between  the  embryo  and  the  villi  of  the 

chorion.     This  organ  is  termed  the 

allavtoi's.     The  allaiitois  Iw'ginK  as  a 

gae-like  projection  from  the  posterior 

exlromity  of  the  intestine,  at  the  time 

when  the  amniotic  folds  ri*e  up  in 

the  form  of  an  cnibankment  around 

the  embryo  (vifle  Fig.  41).     At  this 

time  the  umbilical  vesicle  is  still  very 

large.     The  allantois,  like   the  um- 
bilical vesicle  and   the  intestine,  is 

composed  of  two  layers  derived  re. 

spcctively  from  the  internal  layer  of 

the  blastodermic    nienilirane   (ento- 
derm), and  the  mner  stratum  of  the 

mesoderm.     It  speedily  tjccomes  ras- 

cular.  and  increases  rapidly  in  pize. 

The  inner  surfaces  of  the  sjic  so<in 

adhere  togolher,  so  as  to  form  a  single  membrane.     In  the  course  of 

the  third  week  the  allantois  reaches  the  chorion,  over  which  it  spreads 


Flo,  44. — 1,  axocboritm ;  S,  bloKtoclortntc 
chorinn;  u,  iiint>ilic«|  vtwiole;  «i,  taw 
nion :  />',  ])odiclcurullantoi». 
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and  forms  a  complete  vascular  lining.     According  to  the  nsual  accep- 

„tatiori,  the  vessels  of  the  allantois  everywhere  penetrate  into  the  villi 
)f  the  chorion.  Then  the  chorion  and  allantois  fuse  together  and  form 
by  their  consolidation  a  compound  membrane  ioTxncd  the  permanent 

jchorwn.*    At  first  the  embryo  is  connected  with  the  vascular  chorion 
)v  two  arteries  and  two  veins,     Tho  two  arteries  persist  as  the  ar- 
'rie*  of  the  umbilical  cord.     One  of  the  two  veins  disappears,  while 

'the  other  bt^coraes  enlarged  in  proportion,  and  forms  the  umbilical 
vein. 

With  tlie  growth  of  the  ovum  its  surface  diminivshes  in  vascularity, 
except  in  the  neighborhood  of  the  attachment  of  the  allantole  vessels, 
at  which  point  the  villi  increase  in  size  and  profusion.  Over  the  rest 
of  the  ovum  the  villi  atrophy  and  disappear.  Thus  the  greater  portion 
of  the  chorion  becomes  smooth,  while  about  one  third  of  its  surface  is 
covered  with  a  thickened,  shaggy  portion,  destined  to  contribute  to 
tho  formation  of  the  placenta. 

The  Deciduffi. — When  the  ovum  passes  from  the  Fallopian  tubes 

jinto  the  uterus,  it  finds  the  mucous  membrane  prepared,  by  certain 
changes,  for  its  reception.  These  changes,  a«  shown  in  a  specimen  ex- 
amined by  Dr.  Engelmann.f  in  the  first  month  consisted  of  a  tei\-fold 
increase  in  thickness  (two  fifths  of  an  inch).  The  tissues  were  intensely 
vascular,  and  the  entire  mucou.s  membrane  was  throwu  into  convolu- 
tions. The  thickening  was  mainly  due  to  an  increase  in  the  elements 
comjiosing  tho  inter-glandular 
connective  tissue.  This  was  more 

u«iipeciiilly  the  case  in  the  upper 

ilayers,  where  the  cells  wurt-  like 
those  of  young  connective  tissue. 
A  soft,  )>tilpy  state  of  the  mu- 
cous membrane  was  occasioned 
by  an  augmented  production  of 
U«e  amorphous  inter-cellular  substance  which  characterizes  connective 

itissue  in  the  embryonic  state. 

It  is  this  thickened,  vascular,  softened  mucous  membrane  which 
furnishes  the  lieciilua  vrra, 

T4e  ovum,  soon  after  its  entry  into  the  uteru«,  finds  a  I  >dgment  in 

tone  of  the  folds  of  the  decidua  vena.     This  takes  place  usually  in  the 

^ttpixT  portion  of  the  uterine  cavity,  upon  tho  posterior  wall,  near  one 
of  the  tubid  orilJces, 

The  point  of  attachment  between  the  ovum  and  the  decidua  is  dis- 

•  Thf  outrr  fMirtion,  rtcrivud  from  rlie  potodcmi,  fiimiahc?;  the  epitbeliurn,  nnj  is  called 
the  erorhorioft,  wltUo  the  inner  viiscular  surface  rurnishi.'d  by  ihc  nlUntuis  i»  cntitlod  iIjc 
nw/fflMorion. 

\  EMUJlAav,  "Mucous  Ucmbrane  of  the  Uterus,"  "Araer.  Jour,  of  ObsteL,"  iUjr, 
18TS. 


Fio.  46.— FdrmA^on  of  decidua,  first  stugc. 
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Fjo.  47.— Fomantlon  of  deciduA  oompIetoJ.    o,  decidua  re- 
flexn;  b,  decidua  verm;  «,  dc^idim  Bcrotmn. 


tingnished  as  the  drridua  serotitia.     It  is  jiliysiologically  important  as 
the  site  of  the  plucenta.    • 

The  ovum  is  not  simply  adiierent.     It  lies,  as  it  were,  imbedded  in 

the  tuinclled  meukbratif, 
folds  of  whicli  grow  up 
around  it  and  finally 
meet  so  as  to  inclose  it 
in  a  cavity  of  its  own, 
shut  off  from  tlie  gener- 
al cuvity  of  the  uter- 
us.* 

The  folds  of  mucous 
membrane  which  inclose 
the  ovum  are  termed  the 
decidua  rejleza. 

The    space   between 
the  decidua  vera  and  refloxa  is  filled  by  opaque,  viscid  mucus. 

Tlie  Placenta. — The  villi  which  cover  the  chorion  become  imbedded 
in  the  soft  tissues  of  the  decidua,  and  derive,  by  absorption,  nutritive 
materials  from  the  circulatory  system  of  the  mother.  After  the  for- 
mation of  the  permanent  chorion,  by  the  extension  of  the  allantois  to 
the  inner  surface  of  the  egg,  the  allantoic  vessels  convey  the  absorbed 
materials  directly  to  the  embryo.  At  first,  absorption  takes  place  from 
the  entire  circumference  of  the  chorion,  but  with  the  enlargement  of 
the  ovum  there  en.sues  a  thinning  of  the  rcflexa,  with  obliteration  of 
its  vessels.  At  the  same  time  the  villi  cease  to  grow  over  that  portion 
of  the  chorion  in  contact  with  the  reilexa,  and  tlie  whole  process  of 
exchange  between  fu^tus  and  mother  becomes  concentrated  at  the  de- 
cidua serotina.  At  this  point  the  chorion,  in  place  of  becoming  bare, 
is  coveretl  with  an  infinite  multitude  of  villi,  which  enlarge,  lengthen, 
and,  by  sending  out  lateral  offshoots,  assume  an  arborescent  appear- 
ance. The  villi  are  arranged  in  tufts,  sixteen  to  twenty  in  number, 
which  together  form  a  soft,  spongy  mass,  and  constitute  the  fetal 
portion  of  the  placenta. 

The  uterine  mucous  membrane,  in  which  the  villi  lie  imbedded, 
contributes  likewise  its  share  to  the  make-up  of  the  completed  pla- 
centa. The  structure  of  this  so-called  maternal  portion  of  the  or- 
gan has  been  the  subject  of  mueli  ditrerence  of  opinion.  Indeed,  an 
intelligible  idea  of  its  anatomy  can  hardly  be  conveyed  without  a 
preliminary  consideration  of  certain  points  connected  with  its  devel- 
opment. 

*  Leopold,  in  his  arcnunt  of  the  ntcrine  murous  cncnibrane,  adopts  Rcichcrt'a  view  of 
the  formation  of  the  reBi-xa,  viz.,  that,  owing  to  the  losa  rftpiJ  increase  in  the  growth  of 
the  serotina,  the  ovum  Iwcomeg  buried  iu  ihi'  tliiikcnins;  of  ilic  vera. — ( I'itip  "  Studiea 
iibcr  die  Uterusschlciuihaul,"  etc.,  "Arch.  f.  (^lyiiiiek,"  Bd.  xi,  p.  45C.) 
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Thns,  the  villi  arc  often  erroneously  described  as  jKinetrating  direct- 
ly into  the  ghmdular  structures  of  the  adjaceut  uterine  mucous  mem- 
brane. Professor  Turner  has.  however,  conclusively  shown  that,  in  all 
the  leas  complicated  placental  forms  throughout  the  animal  kingdom, 
the  depressions  or  crypts  into  which  the  villi  dip  occupy  the  soft, 
pulpy,  intx?rglandular  tissues.  Engelmann  furtlier  draws  attention  to 
the  large  size  of  the  terminal  sproutaof  the  villi  in  the  human  placenta, 
which  would  render  their  entrance  into  the  glandular  tubules,  unless 
by  a  mere  exceptional  chance,  a  mechanical  impossibility.  Moreover, 
Friedlander*  has  demonstrated,  as  will  be  again  noted  hereafter,  the 
persistence  of  the  enlarged  flattened  glands  in  the  scrotina  even  after 
the  separation  of  the  placenta  at  childbirth.  It  may  be  deemed, 
therefore,  as  fairly  settled  that  the  maternal  portion  of  the  placenta  is 
derived  from  the  tissues  occupying  the  spaces  between  the  glands,  and 
not  from  the  glands  themselves. 

In  the  mare,  the  relations  of  the  TilH  to  the  uterine  mucosa  are  of 
the  simplest  character.  With  a  little  force  it  is  possible  to  draw  the 
villi  from  the  crypts,  which,  on  vertical  section,  are  seen  to  be 
cup-like  depressions  between  the  glands.  The  crypts  are  surrounded 
by  a  dense  capillary  plexus,  and  are  lined  by  epithelial  cells.  The 
epithelial  cells  are  partly  columnar,  like  those  covering  the  mucous 
membmnc  of  the  uterus  in  the  unimpregnated  state,  while  others 
are  80  swollen  out  that  their  length  but  little  exceeds  their  breadth, 
while  others  are  of  irregular  shape.  Transitional  forms  prove  the 
derivation  of  the  irregularly  shaped  cells  from  ordinary  columnar  epi- 
thelium, f 

In  the  arrangement  just  described,  it  will  be  seen  that  the  villi, 
containing  the  vessels  communicating  with  the  fcetu;*,  dip  into  crypta 
tn  the  uterine  mucous  membrane.  The  crj^t-walls  are  highly  vascu- 
lar, and  arc  lined  with  epithelium.  There  is,  therefore,  no  direct  com- 
munication between  the  fetal  and  maternal  blood-vessels.  The  crypta, 
however,  elaliorate  a  secretion,  termed  by  Haller  uterine  milk,  which 
contains  fatty,  saline,  and  albuminous  matters  dissolved  in  water  The 
uterine  milk  is,  therefore,  well  qualified  to  serve  as  a  nutrient  mate- 
rial, and  is  without  doubt  absorbed  by  the  villi  for  the  benefit  of  the 
fcetu&t 


*  Fiiint..iiKDi:ii,  "  ITntcrsuchuQ^n  Uber  den  Utcrug,"  lft70 — Uebcr  die  Innenfiicbe 
4ei  tJtenia  post  partuin,  "  Ai-ch.  f.  Gynaek,,"  nd.  ix,  p.  22,  1876.  Friedliniler'g 
altMiialMiU  luivc  been  conGnned  by  Kundrat  and  Engelmann,  Langhans,  and  Lvo- 
poid. 

t  frofeuor  Tnutm,  "  The  Structure  of  the  Placenta,"  "  Jour,  of  Anat.  and  Phyai- 
«!-,••  vol.  X,  p.  I8«. 

X  Thf  titcrinv  mltk  can  nut  be  obtained  from  the  placc-ntn  of  the  marc  unmixed  with 
tbf  •rcretions  from  llic  ntcrinc  ^landti.  The  analyses  of  Professors  Prevost,  Schloss- 
bcr^er,  and  Gvugcc  were  mode  upon  a  fluid  derived  from  polycotylcdonous  pUoentic. 
— <  Vidt  ••Structure  of  the  Placenta,"  p.  170.) 
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In  the  cat,  the  villi  of  the  chorion  have  the  form  of  broad,  sinuous 
leafleta,  which,  about  the  completion  of  one  half  the  period  of  gesta- 
tion, arc  so  interlocked  with  the  crypts  tliat  the  two  surfaces  can  not 
be  disengaged  from  one  another.  Vertical  sections  show  that  the  walls 
of  the  crypts  closely  follow  the  sinuosities  of  the  villi  in  such  wise  as 
to  form  an  iiitimat-e  investment  for  them.  Injections  of  the  maternal 
capillaries  show  them  to  bo  dilated  to  two  or  three  times  the  size  of 
the  capillaries  in  the  fetal  villi.* 

In  the  human  placenta  the  relations  of  the  villi  to  the  uterine  mu- 
cous membrane  differ  eonunvhat  at  different  stages  of  development. 
Thua,  at  first,  the  empty  cylindrical  villi  simply  sink  into  the  soft, 
pulpy,  intcrplandular  spaces.  Next,  as  the  villi  sprout  and  become  vas- 
cular and  arborescent,  projections,  formed  from  Uie  proliferation  of 
the  8U{)erficJal  portion  of  the  serotina,  p:row  arouud  the  offalioota  and 
branching  ju'ccesscs.  At  this  time  we  distinguish  in  the  placenta  a 
fetal  portion,  the  placenta  fcelalis,  composed  of  the  villous  tufts  of  the 
ovum,  and  n  uterine  portion,  the  plavenia  uierina,  derived  from  the 
tissues  of  the  scroti na. 

In  the  third  and  fourth  monthR  the  union  of  the  fetal  and  maternal 
tissues  is  very  intimate.  But,  subsequently,  the  growth  of  the  uterine 
tissue  docs  nut  keep  pace  with  that  of  the  villi,  so  that  the  mature 
placenta  is  almost  altogether  a  felal  organ.  A  layer  of  uterine  mu- 
cosa, not  exceeding  5*5  of  an  inch  in  thickuess,  covers  the  surface  of 
the  placenta  after  delivery.  Between  the  cotyledons,  however,  thin 
partitions    from  the  scrotiua  extend   downward  for  a  cotujiderable 


Fio.  48.—  Dlu^TTUiu  rihowing  Ilie  bi-nnohinc  of  thu  villi  and  tlio  conncctiun  ol  the  larijiT  tranka 
with  the  placenta.  f»,  chorinii ;  h,  primary  trunk,  with  radiute  brunchc.-*  (c) ;  t/,  the  ter- 
tlarj'  bronchc*,  which  cither  Uireotly,  or  after  previous  division  (*/),  penetrate  lJicj>la- 
wnia  iiiiitcmn  {/).     TJiC  IVec  terrainal  tufin  (e)  are  indicatod  only  at  u  few  points. 

(LeiigliaiLt. ) 

distance,  though  never,  except  near  the  borders,  as  far  m  the  cho- 
rion. 

Sections  through  the  hardened  placenta  show  that  the  main  villous 
trunks  divide  at  a  short  distance  from  tlie  chorion.  The  secondary 
branches  assume   a   radiate  direction,  from  which   pixiceed   tertiary 

•  TciuiSH,  op,  cit.,  pp.  166,  150. 
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.faBanchci),  which  terminate  in  chib-shaiu'd  extremities  and  bury  thom- 
"irfvM  in  tlic  ticrotiuu.  From  these  tertiary  branches  fine  lateral  ones, 
having  a  dendritic  arrangement,  are  f^ven  off,  and  fill  the  spaces  be- 
tween the  tertiary  trunks. 

Many  of  these  lateral  intts  arc  attached  directly  to  the  serotina, 
and  fill  up  in  part  the  interval  between  the  larger  radiate  branches ; 
others,  again,  float  freely  in  the  blood-currents  derived  from  the  ma- 
t4!rnul  vesj?cls.* 

The  precipe  origin  and  nature  of  the  vascular  spaces  between  the 
▼illi  have  been  a  iirolific  subject  of  discussion.  In  the  early  months, 
wo  saw,  llje  serotinal  projections  extended  deep  down  between  the 
rilli,  and  contained  largely  dilated  ca|iil!arie8 ;  and  yet  afterward 
every  trace  of  these  vessels  is  found  to  have  disappeared  throughout 
the  entire  placenta,  except  in  the  thin  layer  of  the  i>l:ieenta  uterina, 
irbore  the  endothelium,  or  inner  lining,  may  still  be  detected.  The 
most  probable  supposition  is,  that  the  vessels  have  become  eroded 
nnd  finally  destroyed  by  the  growth  of  the  villi,  leaving  the  blood 
to  flow  ttnimi>eded  through  the  intervillous  spaces.  A  delicate  layer 
ol  epithelium  may,  indeed,  be  found  upon  the  villous  trunks  and 
tufu  ;  but  those,  it  is  sufficiently  established,  belong  to  tiie  villi, 
and  are  derived  from  the  exochorion.f  Whether  these  cells  cssscn- 
lially  modify  the  interchange  between  the  fetal  and  maternal  cir- 
ctdntiuns,  can  only  be  a  matter  of  conjecture.  The  fact  that  cer- 
tain rocdiciuul  substances,  such  as  iodide  of  potassium  and  salicylic 
acid,  when  administered  during  the  la'terdays  of  pregnancy,  may  bo 
found  in  the  blood  and  secretions  of  the  foetus,  whereas  others,  as 
woorari  and  perhaps  mercury,  have  not  been  so  found,  renders  eomc 
o<!tion  on  the  part  of  the  cells,  aside  from  simple  osmosis,  at  leaat 
proViable.J 

The  Structure  of  the  Fully-developed  Placenta.— The  placenta,  after 
its  removal  from  the  body,  is  found  to  be  u  soft,  spongy  mas.«,  of  a 
somewhat  oval  sha]»e.  It  moa.sures  ui)ward  of  seven  an«l  a  half  inches 
in  its  longest  diameter,  is  from  two  thirds  to  an  inch  in  diameter  at 
the  point  of  insertion  of  the  funis,  and  weighs  about  sixteen  ounces. 
Its  internal  surface  is  smooth,  and  is  covered  by  the  amnion,  through 
which  the  ve«isels.  communicating  with  tliose  of  (lie  funis,  can  he  seen 
in  their  distribution  over  the  surface  of  the  organ,  previous  to  |»lung- 

•  Lakcbaxs,  "  Zur  KeDDtniss  der  menBchlicben  Placenta,"  "  Areli.  f.  Gjna<>k.,"  Bd.  i, 
I87D,  p.  117;  wZf,  also,  Kollikbh,  "Entwickelungs-GesclilcUle";  LsoroLD,  *' Dcr  B»u 
der  rUccnta,"  "Arcb.  f.  Gynaek.,"  Bd.  xi,  1S77,  p.  443. 

t  KoLtntKii,  "  Entwiclccliinfis-GeBchielite,"  2w  Auflage,  p.  883;  Leopold,  "Dcr  Dau 
di«  Plarenta,"  "  Arch,  f.  Gyn.ick  ,"  Bd.  xi,  p.  467. 

I  I'ide  Ferling,  "Ziir  Lc-hrc  der  Sloffwcchscl,"  "  Arch,  f.  Goburtsk.,"  Bt3.  is,  p.  313; 
ItorcKK,  "ZUcbr.  f.  Geb.-  und  Fraticnkrankhciten,"  Bd.  i,  p.  477 ;  Gcssntow,  "Arcb. 
t  Gcburuk,,"  lid.  iii,  p.  241 ;  SciuDSMSnEa  und  Spaeth,  "  J«brb.  dcr  Kindvrheilk.,'* 

I  Jklirs.,  p.  13. 
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ing  into  the  tissues  beneatli.  The  utoriiic  aurfjice  has  a  jiecnliar,  gran- 
ular feci,  and  is  divided  into  a  number  of  lobes.  cora\sponding  to  the 
fetal  tufts  or  cotyledons  already  described.  It  is  covered  with  a  eoft, 
tljin  membrane,  which  sends  septa  or  partitions  in  between  the  cotyle- 
dons. This  membrane  is  simply  the  product  of  the  surface  layer  of 
the  serotina. 

Curled  arteries  from  the  utems  penetrate  the  cotyledons,  and  con- 
Tey  the  maternal  blood  into  the  spaces  or  lacunte  between  the  fetal 
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Fio.  40.— DingTwn  or  ulenu  wd  plficcnta  in  the  fiJth  month.     CA,  chorion  ;  Am,  amnioii; 
F,  villi ;  L,  litoutui;  8,  aeroUiia ;  A£^  areolar;   K,  atuall  arteriee.    (Leopold.) 

tufts.  Through  these  spaces  the  blood  flows  in  a  sluggish  current, 
and  is  conveyed  back  to  the  uterus  by  the  coronary  vein  upon  the  mar- 
gin of  the  placenta,  and  by  means  of  sinuses  situated  in  the  septa  be- 
tween the  cotyledons,  and  continuous  with  the  venous  sinuses  of  the 
uterine  walls,*  The  fetal  tufts  which  thus  batlie  in  the  mother's 
blood  receive,  through  the  umbilical  arteriea,  the  blood  which  comes 
from  the  foetus  darkened  with  carbonic  acid.  In  the  ultimate  rami- 
fications of  the  villi,  the  arteries  communicate  by  an  arch  or  loop  with 
a  corresponding  branch  of  the  umbilical  vein,  which  returns  to  the 
child  red,  artcrialized  blood,  f 


♦  For  affirmative  cFidencc  of  the  existence  of  placental  lacunir,  ti'rfc  Profesac 
TuRwrn,  "Structure  of  the  lluman  Placenta,"  "Jour,  of  An«l.  and  Physiol.,"  »ol. 
vji,  p.  120.  >ro,  too,  Professor  Dalton's  in;;t'niou.'(  inflation  of  the  intervillous  space* 
Mrjtli  air,  "  Ti-eatise  on  Human  Physiology,"  1867,  p.  615.  I'or  objections,  the  elaborate 
paper  of  Braxton  IIicKa,  in  the  London  "Obstot.  Trans.,"  toI.  xiv,  dcscnred  careful 
pentsal. 

^   I'lofc  pxperimenle  of  /weikrl,  "  Die  Re.«:pirAtion  des   Fintus,"  "  ,\rch.  f.  Gynock.," 
Bd.  ix^  p.  'i9'i.    See,  aluo,  U4rani,  L  iii,  p.  422,  eipi;riiuent8  of  Legalloie. 
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But  the  placenta  is  not  simply  u  respiratory  orguii.  The  rapid  do- 
Tclopmerit  of  the  o\um,  from  a  htimpk'  cell  of  niicroscopic  size  to  the 
proportions  of  the  infant  at  birth,  argues  an  surely  that  the  relations  of 
the  bloed-currenta  in  the  ]tlacenta  enable  the  foetus  to  derive  from 
the  mother  all  the  pn)ximate  principles  re([uiredl  for  the  building 
up  of  tissue,  the  diScrentiation  of  organs,  and  the  performance  of 
function. 

Then,  too,  the  fcetus  has  been  shown  to  have  a  tcmix?rature  of  its 
own.  somewhat  higher  than  that  of  the  niftther*  This  jtroduction  of 
heat  is  necessjirily  attended  with  destruction  of  tissue.  Of  this  there 
le  evidence  in  the  presence  of  urea  in  the  WadtJer  and  the  amniotic  fluid, 
Tlierc  can  be  little  (|Uestion.  however,  but  that  the  placenta  furnishes 
the  chief  channel  through  which  the  devitalized  products  are  dis- 
charged. 

The  Formation-  of  the  Umbilical  Cord. 

To  understand  the  structure  of  the  cord,  it  is  well  to  bear  in  mind 
various  particulars  connected  with  its  develoiimont.  At  the  time 
when  the  allantois  tir^t  appears  aa  a  sac-like  projection  from  the  intes- 
tine, the  embryo  is  hardly  more  than  an  appendage  to  the  umbilical 
TMiclc.  The  larger  size  of  the  latter  directs  the  nlluntois  over  the 
jKisterior  extremity  of  the  fanng.  By  its  growth  and  extension,  the 
nllanl4jis  reaches  the  chorion,  and  forms  a  sort  of  pedicle,  by  means  of 
which  a  vascular  communication  is  established  between  the  embryo 
and  the  periphery  of  the  ovum.  Tliia  pedicle  is  the  first  indication  of 
the  umbilical  cord.  Its  vessels  become  reduced  to  two  arteries,  the 
ambllicul  arteries,  and  a  single  vein,  the  umbilical  vein.  Meantime, 
the  nmbilical  vesicle  diminishes  in  size,  and  tiually  j^hrinks  to  a  mere 
thread.  The  amnion  fills  with  fluid,  exuded  probably  from  tho  lK)dy 
of  the  fa«tuB,  and  continues  to  expand,  so  that  often  by  the  end  of  the 
second  month  it  comes  in  contact  with  the  chorion,  f  In  this  way,  it 
forms  a  reflection  over  the  pedicle  of  the  allantois,  which  it  invests 
like  the  linger  of  a  glove.  Finally,  the  structure  of  the  cord  is  com- 
pleted by  the  formation  of  an  elastic  substance,  termed  the  (jehttinc  of 
Wharton,  which  consists  of  connective-tissue  elements  inclosing  largo 
spaces  containing  amorphous  matter.  The  gelatine  of  Wharton  func- 
tionally serves  to  protect  the  vessels  of  the  cord  from  coni]iression. 
It  is  formed  by  hyjjcrgencsis  from  the  outer  layers  of  the  amnion 
and  the  allantois,  both  of  which  are  derived  from  tho  intermediate 
layer,  described  in  the  development  of  the  fa?tu8  {vide  p.  74).     The 


•  WoKSTCT,  "Debcr  die  Eigpnwarme  der  Neufjchomcn,"  "  Bcrl.  klin.  Woch.,"  Nr.  87, 
\ ;  Albxket,  **  Ccbcr  die  Tcmpcratur  des  Kindea  iin  Uterud,"  "  Arch.  f.  Gynack,"  Bd. 

«.  p.  141. 

f  Vidt\\vTma!%  "Grmvid  Uterus,"  plnlc  xxxiii.  Fig.  2;  EcKE»."Icon.  Fbysiolog.," 

ptAle  ixxUi,  Fig.  1. 
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intermediate  layer  furnishes,  likewise,  the  connective  tissue  of  the 
body. 

The  fully-developed  cord  consists,  therefore,  of  a  sheath  from  the 
amnion,  the  gelatine  of  Wharton,  the  umbilical  vein  and  arteries,  and 
traces  of  the  umbilical  vesicle,*  and  the  pedicle  of  the  allantois.f  It 
averages  twenty  inches  in  length,  though  it  has  been  observed  as  long 
as  seventy-five  inches,  and  as  short  as  three  inches.  J  A  long  cord 
predisposes  to  the  formation  of  coils  about  the  neck,  body,  and  limbs 
of  the  foetus.  It  is  usually  of  about  the  size  of  the  little  finger, 
but  is  very  variable,  its  circumference  depending  chiefly  upon  the 
quantity  of  the  gelatine  of  Wharton.  The  arteries  are  so  twisted 
as  to  form  spiral  turns  around  the  vein,  and,  owing  to  the  superior 
length  of  the  right  artery,  in  most  cases  in  the  direction  from  right 
to  left.  As  an  anatomical  peculiarity,  may  be  mentioned  the  fact 
that  the  walls  of  the  arteries  are  only  slightly  thicker  than  those  of 
the  vein. 

The  Amniotic  Fluid. — The  origin  of  the  amniotic  fluid  in  the  earlier 
months  of  gestation  is  not  known,  the  most  probable  suggestion  being 
that  it  is  simply  exuded  from  the  tissues  of  the  foetus.  After  the  for- 
mation of  the  placenta,  a  capillary  network,  connected  with  the  vessels 
of  the  umbilical  cord,  is  developed  just  beneath  the  amnion  in  that 
portion  of  the  chorion  which  covers  the  placenta.  From  these  vessels 
a  transudation  of  serum  takes  place  into  the  cavity  of  the  amnion.* 
After  the  first  half  of  pregnancy  has  been  reached,  the  capillary  net- 
work disappears.  The  continued  increase  of  fluid  in  the  amnion  in 
the  later  months  of  gestation  is  due  to  the  accumulation  of  urine, 
which  the  foetus  passes  intermittently  during  intra-uterine  existence.! 
The  composition  of  the  amniotic  fluid  corresponds  to  its  double  origin. 
In  addition  to  water  it  contains  albumen,  urea,  and  the  saline  sub- 
stances which  are  found  in  serum  and  urine.  Its  quantity  varies  usu- 
ally between  one  and  two  pints,  of  which  nearly  one  half  is  contributed 
during  the  last  three  lunar  months.-^ 

*  ScnuLTZE,  "  Das  Nabelblaschen,  ein  cons^tantes  Gcbilde,"  etc.,  Leipsic,  1861. 
•f  Ahlfeld,  "  Die  AUantois  des  Mcnschcn,"  '*  Arch,  f .  Gynack.,"  Bd.  x,  p.  81. 
X  "  Lchrbuch  dcr  Geburtshiilfe,"  von  Otto  Spicgclbcr>.',  p.  82. 

*  JuNODLDTH,  "  Rcitrag  zur  Lchrc  voni  Frnclitwas.ser,"  Inaug.  Dissert.,  Bonn,  1869. 

I  GcssEROw,  "  Zur  Lchre  vom  Stoffwcehsel  des  Foetiis,"  "  Arch.  f.  Gynack.,"  Bd.  Hi, 
p.  268,  269.  Prociiownick,  "  Bcitragc  zur  Lchrc  vom  Fruchtwasser  und  seiner  Entste- 
bung,"  "  Arch.  f.  Gynaek.,"  Bd.  xi,  p.  804. 

^  GussEROW,  /.  c,  p.  209. 
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CHAPTER  III. 

DEVELOPMENT  OF  TUB  FCETUS. 

Are*  (^rmin&tira. — Primitive  trace. — Doreal  pUtes. — Tiibn  nicdiillnris. — Cerebral  vc»i- 
elc#. — Chord*  dorsalis. — Vertehral  [ilat«s. — Abdominal  plat«,s. — Central  plalcs. — Dc- 
rcloptucnt  of  ilic  bony  skeleton. — Development  of  the  intestine,  face,  tungn,  liver, 
p*ncrcn»,  bladder,  heart. — Devclopnicnt  o»  fojtus  in  Buccetsaive  months  of  preg- 
noncj. — F<i>tu8  at  term. — Fetal  craniurn. — The  attitude,  position,  and  presentation 
of  the  foetus. 


The  gtudy  of  fetal  development  belongs  properly  to  works  on 
pbreiology,  and  to  them  the  reader  Is  referred  for  conii)letenes3  of 
detail.  The  following  enumeration  of  the  principal  facta  in  embryol- 
ogy has,  however,  been  introduced  by  the  writer,  in  the  belief  that  it 
vrill  be  useful  for  reference  to  both  the  student  and  practitioner  of 
obstetrics. 

First  in  order  will  Ik?  remembered  the  segmentation  of  the  ovum, 
the  formation  of  the  blastodermic  membrane,  and  the  development  of 
the  area  germinativa  by  the  accumu- 
lation of  cella  at  a  limited  ]X)int 
upon  the  inner  surface  of  the  blasto- 
dermic membrane.  An  inner  blas- 
todermic Ia>'er  is  formed  by  the  pe- 
ripheral extension  of  the  colls -at  the 
area  germinativa.  Between  the  out- 
er and  inner  layers  a  third  or  inter- 
mediate layer  makes  its  aijpearanct*. 
Tliifl  tliird  layer  is  cuiifined  to  the 
area  gorminutna.  Subge<iuently  its 
|itriplieml  portions  further  separate 
into  two  Btnita.  In  vertebrate  ani- 
mals a  union  of  these  separate  lay- 
ers exists  at  the  point  at  which  the 
ifpinal  column  is  to  be  developed. 
At  first  the  urea  germinativa  is  a 
rtjund  di.sk  with  u  clear  center,  the 
ana  pcHucida.  and  a  dark  border, 
the  area  opaca,  but  afterward  be- 
comes of  an  oval  shape.  In  the 
nitiidle  of  the  area  pdlucida  a  dark 
oval  spot,  termed  the  embryunic 
ipoi,  is  formed  by  the  rapid  multiplication  of  cells,  and  is  directly 
concerned  in  the  formation  of  the  embryo. 

In  the  middle  of  the  embryonic  spot  thoro  suddurdy  appears  the 
primitive  trace,  a  furrow  bordered  by  two  ridges,  ihe  dorsal  platea. 
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which  f5nu)lY  meet  above  so  as  to  inchjse  a  cylindrical  space,  viz.,  the 
tubus  inodullaris.  In  this  closed  tube  is  developed  the  nervous  system, 
at  flrst  in  the  form  oi  a  cord,  uuiform  in  size,  isoon,  however,  a  dilata- 
tion takes  place  iu  the  anterior  extremity,  at  first  single,  but  after- 
ward by  two  annular  constriction-"^,  divided  into  three  communicating 
compartments  termed  the  cerebral    vesicles.     The   first  of  these   is 


Fio.  Cl.'^Dcvelojjiutiit  ol  thu  nervdun  sysuni  of  th<?  •.•liiik  iLi'iiiicl),  A,  tho  two  primitive 
hal%'CH  of  iho  nervous  sygtcm  tnc-my-foiir  hmtre  utlcr  »heul>atirtn  ;  B,  tho  sa«iIi»  thirty -sue 
liouns  after;  C,  tlie  Kume  at  a  raorc  aJvnrRvti  dtaire.  c,  tho  two  primilivu  bulven  of  tljo 
verttbnu  ;  i,  utitiTJnr  ililntutinu  of  the  neural  canal ;  A.  himbnr  enlnrgcmont ;  1,2,  8,  urt- 
terior,  niiildle,  iiml  iiifiri'iv  rorobrul  vi»i<;lus  ;  a,  slight  iiutteaiug  of  llie  (interior  veslclp  ; 
o,  (ormution  of  thu  ovular  VL■^iclc4. 

further  anbdivided  into  two  eompartnfente  to  form  respectively  the 
cerebral  hemispheres  and  the  optic  tbalami ;  the  second  primitire 
vesicle  is  developed  into  the  tubereula  quadrigemina,  or  centers  of 
vision.  Tlie  third  or  jvistcrior  primitive  vesicle  is  divided  into  two 
secondary  vesicles,  the  anterior  to  form  the  cerebellum,  the  posterior 
to  form  the  medulla  oblongata,  and  the  pons  Varolii  (Flint). 


ACVJ> 


Flo.  52. — Development  of  Hpinal  cord  and  bniin  of  human  subject  (Longct).    A,  brain 
Britnol  wrd  at  seventh  week.    IJ,  nmre  lulviinuHl  stnv'f  :  *,  ^pinol  w^rd  ;  d,  enlarirpment  < 
tne  i»pinul  corJ  with  ibn  aiiteri'ir  curvutuix) ;  f,  ccrplA^lliiin ;  f,  tuborcula  iiuadrit.'Ctnlna; 
/■,  oii"ti>:  thulomun;  ff,  ctrebrul  liutnispliiTcs.     C,  bruin  unci  »pinul  lonl  iit.  uluvenlli  wei'k, 
08  in  foreiioiusjt ;  o,  optic  nerve  of  the  left  uide.     C",  vortical  wjetion  of  the  preeedinp. 


Lumbar  and  brachial  enlargements  likewise  form  at  the  points  at 
which  the  nerves  are  given  off  to  the  upfier  and  lower  extremities. 

In  the  very  earliest  stages  of  development,  there  ap]>eara,  just  be- 
neath the  primitive  groove,  a  cylindrical  body,  tapering  at  both  cxtrem- 
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Fi<i.  53.— Tnin.sver5.4i  w-ctlon  throuirh  Uio  em- 
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ters).  w,  dornul  |>lutw ;  rA,  chorda  dor- 
«aliA ;  «!,  vertebral  chords;  ap,  abdomiiiiil 


ities,  of  a  cartiliigo-like  consi.stence,  and  extending  the  entire  length 
of  tbo  embn'o.  This  organ  is  termed  the  chorda  dorsalis  (r//.,  Fig. 
53).  It  13  a  tem]>orary  8truoture,  but  of  great  interest  from  ita  eua- 
taining  an  intimate  relation  in  the  vertebrate  classes  to  the  produc- 
tion of  the  bony  skeleton. 

Upon  either  side  of  the  chorda  dorsalis,  and  running  paralJcl  to  it, 
two  longitudiuiil  masses  {vide  Fig.  53)  are  separated  off  from  the  cen- 
tral portions  of  the  intermediate 

byer.  They  are  .sometimes  termed  jfi  ^ 

the  primitive  vertebral  plates, 
though  they  are  more  properly 
colanins.  They  are  concerned 
in  the  formation  of  the  vertebra?, 
the  muscles  of  the  back,  and  the 
origin  of  the  spinal  nerves.  The 
onter  strata  of  the  two  peripheral 
portions  of  the  intermediate  layer 
«erve  to  close  in  the  great  cavities  of  the  body,  and  hence  are  termed 
the  abdominal  plates  (or.  ;;.). 

In  its  earlier  stages  the  anterior  half  of  the  embryo  is  occupied  liy 
the  cerebral  vesicles.  At  this  portion,  the  division  into  vertebral  and 
aMorainal  ]»l8tes  does  not  take  place.  The  intermediate  layers,  here 
termed  the  cerebral  plates,  fold  t^jgether  over  thf  vesicles,  and  invest 
them  with  a  simple  membranous  capsule,  from  which  ure  derived  the 
bones,  the  muscles,  and  the  integumenLs  of  the  head. 

In  the  posterior  half  of  the  embryo,  the  vertebral  plates,  soon  after 
their  formation,  separate  into  a  number  of  cube-sliape<l  segments 
(C,  Fig.  .">!).  These  close  together  front  and  rear  around  the  cord, 
to  form  the  pHmUive  veriebrm.  Those  portions  of  the  vertebral  ]>lates 
trhich  unite  beneath  the  spinal  cord  include  between  their  borders 
the  cborda  dorsali.-*.  Around  the  chorda  dorsalis  as  a  center  is  devel- 
oped the  cartilage  from  which  are  formed  the  bodies  of  the  Tertebra\ 
The  chorda  dorsalis  for  the  most  part  disappears  as  the  bony  frame- 
work is  developed,  so  that  at  birth  only  a  trace  of  its  earlier  existence 
lit  to  be  recognized  in  the  intervertebral  cartilages. 

The  .srpinal  column  is  formed  from  the  inner  portion  only  of  the 
vertebral  plates.  The  ojiter  pfirtions,  we  have  seen,  form  the  dorsal 
nmscle-s  and  the  roots  of  the  spinal  nerves.  If  the  vertebral  plates  do 
not  close  over  the  dorsal  a.'^pect  nf  ihe  foetus,  the  bony  rings  which 
include  the  spimd  cunal  remain  incomplete.  Wlien,  as  sometimes 
happens,  from  arrest  of  development,  this  condition  exists  at  birth, 
II  sac-like  protrusion  of  the  membranes  and  cord  takes  place,  consti- 
tuting the  affection  known  as  ftpina  bifidn. 

While  these  changes  are  taking  ]ilace  U}k>u  the  upjx-r  asfjcct  i>f 
tho  embryo,  a  shallow  groove  apjM?ar8  just  beneath,  and  parallel  to,  the 


62 


rnYSIOLOGY   OF  TUB   OVUM. 


chorda  dorsalis.  At  this  point  the  twu  iimer  layers — inner  bhistc 
dorniic  Uiyer  (entoderm)  and  inner  stratum  of  the  intermediate  lay< 
(mesoderm) — close  laterally,  and  from  front  to  rear,  so  as  to  form  a 
cyliudrical  tube  with  blind  extremities.  This  tube,  the  tubus  intf.*- 
iinalis,  still,  however,  possesses  an  open  communication  with  the  um- 
bilical vesicle,  which  at  this  time  is  very  large.  But  afterward,  as  the 
embryo  increases  in  si/e,  the  eaujil  beeuniCfj  oblit-erated,  and  the  um- 
bilical vesicle,  which  has  ceased  to  be  of  physiological  importance, 
hangs  from  the  embryo  by  an  imperforate  cord.  From  the  tubus 
int<?stinalis  ai'o  derived  all  the  vidcera  of  the  pleuro-peritoneal  cav- 
ity, with  tho  exception,  of  those  connected  with  the  genito-urinary 
system. 

Tho  openings  at  the  mouth  and  anus  into  the  intestine  are  the  result 
of  secondary  processoa.  The  oral  orijfre  begins  as  a  pit-like  depres- 
sion in  tho  membranous  envelope  covering  the  head.  The  depression 
continuously  deepens,  until  it  finally  comes  in  contact  with  the  upper 
end  of  the  intestine.  Then  absorption  of  the  intervening  tissues  takes 
]»laee.  The  intostine,  lined  by  the  internal  blastodermic  membrane, 
unites  with  the  external  layer.  Even  in  adult  life  the  sharp  distinc- 
tion between  the  cpithelia  of  the  buccal  cavity  and  the  esophagus 
points  to  the  diJTcrencc  in  origin  of  their  respective  mucous  mem- 
branes. By  a  similar  proce.'^s  the  nruts  is  produced,  and  a  communi- 
cation formed  with  the  lower  extremity  of  the  intestine.  When  from 
arrest  of  dcvolojtmcnt  the  anal  ilepression  docs  not  occur,  or  does  not 
reach  tho  intestine,  the  malformation  known  as  imper/oraU  amis  is 
j>rnduced. 

In  the  rear  of  the  buccal  cavity,  and  upon  each  side  of  the  neck, 
fonr  slit-like  openings  make  their  appearance,  which  ]>o!JseBS  an  in- 
terest frrmi  the  fact  that,  thmigh  l«ni[>orary  in  the  higher  vertebrates, 
and  devoid  of  physiological  importance,  they  represent  permanent 
Btmctures  in  fishes,  viz.,  tho  branchial,  or  organs  of  respiration.  These 
openings  arc  termed  the  visceral  clefts.  They  include  between  tiiom 
four  sickle-sliaped  processes  termed  the  visceral  arches. 

The  buccal  cavity  is  at  first  alarge  orifice,  or  cloaca,  eomnmnicating 
with  tlie  anterior  extremity  of  the  intestine.  But  at  a  very  early 
period  there  likowi.<e  appear,  in  ihi^  frontal  region  of  the  embryo,  two 
funni.'l-shapi'd  depressions  termed  the  nasal  fossm,  whicli  constitute 
the  first  indications  of  the  olfactory  organs.  The  nas.il  fossa?  are  at 
first  widely  separated  from  one  another,  and  do  not  comnuuiicat*?  with 
the  oral  cavity.  In  the  closure  of  the  latter  to  form  the  month,  a 
projection,  termed  tho  frontal  or  intrrmaxillary  process,  is  pushed 
downward  from  the  frontal  wall.  From  the  right  and  left  lower 
borders  of  tl»e  intermaxillary  process  two  secondary  minor  processes,! 
termed  the  incisor  processes,  form,  which  bound  the  inner  surface  of 
the  nasal  fossa;.     At  tho  same  time,  two  offshoots  from  the  frontal  wall 
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curl  nrouTid  the  outer  surfaco  of  tlie  fossae.     In  this  way,  in  tlic  place 

of  the  nasttl   fossa?,  two  grooved  canals  are  produced,  opcu  below, 

which  load  directly  into  the  oral 

cavity.    The  ^jrowth  of  the  nasal 

offish«H)ts  gives  to  the  intermax- 

iUnry  process  a  eplit  or  notched 

appearance. 

The  upper  jaw  is  completed 
by  the  pushing  out  from  the 
centnil  ends  of  the  maxillary 
(upjter  viiiceral)  arch  of  two  con- 
ical |jn"'5wth<  (5,  Fig.  54),  which 
approach  one  another  in  the  me- 
dian line.  As  they  do  so  they 
indado  between  them  the  inter- 
maxillary process,  and  funnsh 
the  floors  of  the  olfattory  canals. 
The  lateral  pressure  brings  into 
apposition  the  divergent  halves 
of  the  notched  surface  of  the 
intermaxillary  process.  The  na- 
mU  passage!),  which  at  first  were 
widely  apart,  come  into  close 
contact  The  eyes,  too,  which 
were  siituated  at  the  sides  of  the  head,  move  to  the  front  until  their 
oxci*  lo«ik  directly  forward,  and  ]vurulk*l  to  one  another. 

The  int<»rmaxillary  bone,  to  which  sabsequent  to  dentition  the 
npper  ceutnil  incisor  teeth  are  attached,  is  derived  from  the  intormax- 
lUary  proc^'ss.  The  superior  maxillary  processes  not  only  fxiniish  ttie 
two  ijtuperior  maxilla*,  but  the  material  from  which  the  sphenoid  and 
{>alatine  bones  are  derived. 

Ilarv-lip  results  from  an  arrest  in  the  development  process  just 
described.  The  lip,  like  the  jaw,  is  formed  by  the  union  of  the  inter- 
maxillary with  the  superior  maxillary  processes.  In  case  of  the  failure 
of  either  superior  maxillary  process  to  unite  with  the  intermaxillary 
procOHs,  a  hs.-!uiv  is  formed  to  the  side  of  the  median  line.  This  is 
termed  Mtiufle  hare-lip.  An  arrest  of  devolopnnmt  upuii  both  iiides 
girw  ri«e  to  double  Imrc-lip.  Sometimes  the  separation  is  not  confined 
U)  the  lip,  but  extends  to  the  Ixmy  strm-tures  of  the  jaw.  The  c*se  is 
then  said  to  be  (me  of  complicati'd  hnre-lip. 

The  roof  of  the  mouth,  or  palatine  nrr/i.  which  separates  the  mouth 
from  the  naval  passage",  is  derived  from  two  horizontal  plates,  spring- 
ing from  the  inner  surfaces  of  the  superior  maxillary  processes.  These 
plate*  approach  one  another,  , and  finally  fuse  together  in  tln«  median 
line-     An  arrest  of  development  upon  one  side  gives  rise  to  de/l  palate. 


Flo.  64. — rTitman  embryo  bctwocn  the  Iwcntv- 
fltlh  and  ttt'iial/-i:it;btli  ikva,  ahowiti^  too 
vLsucruI  aruhus  (T,  S,  9).    (tiosui.) 
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The  vomer,  which  forms  the  vertical  partition  of  the  uarei*,  is  de- 
rived from  tlie  iutermaxilhiry  process. 

"With  the  formation  of  the  superior  maxillary  process,  the  residue 


Fia.  6fi.— Mf^nth  of  embryo  of  thirty-five  days  (CosteV  1,  fVoniol  process  wiJdy  sloped  nt 
it«  inferior  portion;  2,  i,  incwor  Prow«we«  pmdiiwd  by  this  eloptu^f;  3.  3,  riobtrkU;  ♦, 
lower  lip  iind  rniixillu,  formed  by  tne  union  of  the  infi-rior  muxilliiry  prooese;  5, ,6,  .•■upe- 
rior  nmxilhirv  procf!<8c»  ;  6.  mn'utli:  7,  fir^t  apfioiiranco  of  otosurc  or  niuiil  fosuse;  8,  8, 
flrtt  appearanL-c  of  tlie  two  Lalvcis  of  the  pabtinc  arch ;  0,  ton^c;  10, 10,  vyes ;  11, 1:!, 
18,  visocral  nrciies. 

Fio.  Sfi. — Mouth  of  ombryo  of  forty  dnyn  (Coetc).  1,  first  nppriiraiipo  of  tlio  notsc;  2,  ?,  first 
aiifKianiijce  of  ftlic  ot  dokc  ;  3,"  (>lo-«urc  bcnenth  the  nrr*o  ;  nifdian  jnirlion  of  upper  lip 
foniicd  liv  tho  union  of  tlie  inoinor  pnx'cswi's,  u  little  notch  in  the  RK-iliim  line  inau-udiiK 
the  prini'itive  sepsimtiuii  of  tlie  twn  prwcswes ;  6,  5,  («urHrirtr  iiiaxillnry  pj-ootwmis  j  ft,  0, 
inent  of  the  luciirynial  mo  and  Uit  '  '  '  ' 

itteral  halves  of  tlic  palatine  arch. 


groove  for  the  development  of  the  luciirynial  mo  and 
mouth;  0,  P,  the  twolnt 


■y  pi 

1;  7, 


uasal  earuil ;  T,  loucr  Uji ;  8, 


of  the  upper  visceral  arch  (vhIc  i.  Fig.  55)  becomes  known  as  the 
inferior  maxillary  process.  From  its  base  are  derived  two  little  bones 
nf  the  ear,  viz.,  the  malleus  and  incus.  The  outer  portion  is  con- 
verted into  a  cartilaginous  band,  termed  the  cartilage  of  Meckel,  which 
unites  with  its  neighbor  of  the  opposite  side.  Upon  the  outer  surface 
of  the  cartilage  of  Meckel  is  formed  the  permanent  structure  of  the 
lower  jaw. 

From  the  second  visceral  arch  are  produced  the  stapes,  the  styloid 
jiroeosfl  and  ligament,  and  the  lesser  cornua  of  the  hyoid  bone.  Tlie 
lliird  arch  fnrnis  the  buily  and  greater  cornua  of  the  hyoid.  The 
fourth  arch  in  the  embryo  apfMJars  to  Ik?  a  purely  rudimentary  organ, 
which  does  not  develop  into  permanent  struetui'es. 

The  lungs  are  derived  from  the  anterior  jiortion  nf  the  intestinal 
tube.  At  first  they  consist  of  a  single  small  sac  which  grows  from 
the  tube  just  ijosterior  to  the  visceral  arches.     Afterward  the  sac  bo 
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oofiiis  bifurcated  below  and  forms  two  lateral  halves  (A).  Each  half 
divide:^  and  tiubdividos  aft^r  the  manner  of  a  racemose  glaud  to  form  the 
luDg  (C  and  D),     The  upper  portion  i>f  fhe  sac  elongates  and  ia  de- 


.^<*- 


Pjjl  W.— DevelotHficnl  111  ill.   ...;._      L  :^_      .    A,  B,  (li-vclopincDtol' ibu  lungs,  after  Bathke; 
C|  D,  histological  aeveiopaif  nt  of  tlio  lun^  Mtter  J.  MQU«r. 

Teloped  into  the  traclie«  (B).  From  the  anterior  portion  of  the  intestine 
is  formed  the  tpsophagus.  The  opening  of  the  trachea  into  the  wsopha- 
gus  becomes  the  rima  glottidis. 

Posterior  to  the  luugs  (ptissing  from  front  to  rear)  there  forms  a 
tpindle-shaped  dilatation  in  the  intestinal  tube.  This  dilatation  istho 
first  rudiment  of  the  stomach.  ^Vft«rward  it  assnmes  an  oblique  posi- 
tion by  tt  movement  of  the  upjK*r  portion  to  the  left,  and  the  lower 
extremity  to  the  right.  By  the  unequal  development  of  the  left  eide 
nf  the  8}tindk'-4<h«]X'd  dilatation  the  fundus  and  greater  cunaturo  of 
tlie  stomach  are  formed. 

Below  the  stomach  the  intestinal  tube  increases  rapidly  in  length. 
At  first  it  forms  a  loop,  attached  by  the  mesentery  to  the  spinal  eol- 
nmn,  and  projecting  by  its  convex  surface  into  the  umbilical  vesicle. 
Afterward  it  is  thrown  by  its  rapid  growth  into  numerous  folds  and 
convolutions.  Finally,  the  distinctions  between  duodenum,  ilium,  and 
jejunum  become  appui-ent.  Previous  to  the  closure  of  the  abdominal 
walls  a  |H>rtion  <tf  tlie  intestine  protrudes  at  the  umbilicus.  A  persist- 
ence of  this  t'onditiou  up  to  the  time  of  birth  produces  congenital 
hernia. 

The  li\t'r  beojins  as  two  saccular  projections  from  the  duodenum, 
lliose  aft*»rward  fuse  together  to  form  a  single  organ.  The  opt'nings 
of  the  sjica  into  the  duodenum  constitute  the  bile-ducts,  which  are  at 
firet  double,  but  subseqnontly  unit*'  to  form  a  single  canal.  The 
fibroiMCoat  «>f  the  liver  and  tlie  vessels  are  derived  from  the  inner  Inyer 
of  the  me(«Klerm.  The  lobules  are  |)rodnee(l  from  branching  ]in>cesses 
of  the  intenwl  or  glandular  layer  (entoderm).  The  growth  of  the  liver 
ie  mt  finct  rapid.  By  the  third  month  it  tills  nearly  the  entire  abdomen. 
Aft^^Twarc],  by  the  growth  of  the  stomach  and  other  abdominal  viscera, 
the  liver  is  pushed  over  to  the  right  side.  Although  its  subsequent 
growth  is  less  out  of  projiorlion  to  the  entire  body,  it  is  even  at  the  end 
of  pregnancy  relatively  much  larger  than  in  the  adult. 
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Fio.  51*. — Heart  of  frubryo  chick  in  the  eur- 
lio.it  t)tHgi»  of  ibrmation  (Rcmckk').  A, 
aitU'rior  half  of  embryo  after  twenty - 
eiirht  t'j  Ihirtv  houw  of  incubation  ;  J5, 
after  about  tnirty-sLx  hour*  of  incuba- 
tion. 1,  1,  Tcioi^;  2,  auiiclc;  3,  ven- 
tricle ;  4,  aortic  bulb. 


In  like  manner  the  pancreas  is  dcveloj)ed  from  a  blind  prooesa 
springing  from  the  left  side  of  the  duodenum.     Th*e  jwncrea^ic  dnet 
'  is  at  first  single,  tliough  afterward 

A  B  it  often  becomes  double. 

The  terminal  jwrtiou  of  the  in- 
testine is  at  the  outset  stnught> 
With  its  subsequent  growth,  how- 
ever, it  i»  thrown  into  folds  and 
separates  into  a  longer  portion,  the 
colon;  and  a  shorter  ]>ortion,  the 
recfum. 

The  MaddfT  is  formed  from  the 
portion  of  the  ullantotfj  which  is 
closed  in  by  the  abdominal  jtlatee. 
The  nUlantois,  it  will  be  remem- 
bered, liegins.  like  the  Inngs  and 
the  liver,  as  a  bJind  procef^s  spring- 
ing from  the  intestinal  wall,  but  is 
situated  at  the  post<?rior  e.xtivmity 
of  the  tube.  At  the  outset,  tliere- 
fore,  both  intestine  and  bladder 
open  into  a  common  cloaca.  Afterward,  however,  a  transverse  septum 
forms  between  the  genito-urinarv  mid  anal  aj>eiung8. 

In  the  beginning  of  life  the  \5t.^cnlar  .sy.siem  is  extremely  simple. 
The  heart  is  at  first  s]Mndle-sh»j)ed,  and  composed  entirely  of  cells. 
It  then  assumes  an  S-shape,  and  becomes  hollow.  Fluid  accumulatcB 
in  the  cavity.  Single  eelLs  detach  themselves  from  tlie  walls  and  float 
in  the  ilnid.  These  are  the  earliest  blood-<dls,  and  c«nitain  nuclei. 
In  like  manner  the  vessels  are  at  first  solid  round  cell-cords,  which  be- 
come hollow,  fill  with  fluid,  aud  furnish  nucleated  cells.  It  is  inter- 
esting, physiologically,  to  note  that  the  Iieart  pulsates  long  before  the 
muscular  libers  appear,  and  when  it  is  coni[to8ed  entirely  of  simple 
cells.* 

The  antei'ior  extremity  of  the  heart  is  connected  with  the  arterial 
system.  The  pftsterior  or  caudal  extremity  receives  tlie  venous  blood. 
The  heart  soon  becomes  bent  upon  itself,  and  projects  forward  on  the 
ventral  asjieet  of  the  embryo,  and  to  the  rigiit  side.  As  the  bending 
increases  the  arterial  and  venous  ends  approach  one  another.  Two 
slight  constrictions  divide  the  heart  into  three  compartments,  which 
open  into  one  another.  *'The  first,  next  to  the  veins,  is  termed  the 
fturicitlor  i>ortion,  the  middle  one  is  the  ventriculnr.,  and  the  last, 
which  is  the  primitive  arterial  trunk,  is  named  the  biilhus  arteriosus  ^* 
(Quain).     Fig.  .58. 

The  bulbus  arteriosus  divides  into  two  branches,  which  convey  the 

*  A.  Kjllikeh,  "  EctwiekelungB-Geschicht*?,"  2te  Auflagc,  p.  169. 
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blood  from  the  heart  upward  to  the  first  (upper)  yisceral  arch.  At 
this  point,  which  corresponds  to  the  future  hase  of  the  hrain,  they 
carve  bickward  and  then  take  a  downward  course  in  front  of  the 
chonia  ilorsulis.  These  two  branches  of  the  bulbns  arteriosus  are 
Uirmed  Ihe  tsuperior  vfirtfbral  nrteriM,  They  are  likewise  known  as 
the  aortic  arcJiM.  Beneath  the  level  of  the  heart  they  unite  for  a  short 
distance  to  form  a  common  trunk,  which  in  torn  again  divides  into 
two  bninchcs,  t«.'rmed  the  inferior  vertebral  arteries.  These  latter  run 
|ianill«l  to  one  another,  on  each  side  of  the  future  vertebral  column,  to 
the  caudal  extremity  of  the  embryo. 


5  S 
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'■■  iif  b«sin  and  first  arterial  vcaspls  (Oiiain).     .4,  nt  n  period  corrt^pondliuj 
-ixfh  or  lliirty-i'ishth  liour  el"  ini'iiimtion;  B  and   C,  at  tlie  f.irtv-fiiihLli 
|j'  lion.     1,  1,  primitive  voinr*:  a,  auriculur  part  ofheart ;  3,  vi-ntrlcwlnr  purl ; 

•4.  .  :  5,  5,  aj>rtii>  orthe) — m  C,  tucir  ooak«-t*DiX'  is  wliowu  nt  a  •  in  B,  below  Uio 

uy  -  ixiiiii  ;iortic  artli  in  fonnt-d,  nnd  tartlior  down  fhe  dotted  linos  indicate  tiju 

pisi'i'fi   ■!  the  »uepcedjnj{  iirchtaj ;  6,  6',  continujition  of  main  vosscla  ^inferior  vertebrul>; 
6,  C,  umplmli^-tucM'ntorio  arlcrii^. 

In  their  course  the  inferior  vertebral  arteries  give  off  branches  which 
II  ■  -t  limited  to  the  arfft  ffrnnin/rfiva  by  a  circubir  vein,  termed 

fl  h-rininnliit.    The  veins*,  which  return  the  bloiul  to  the  embryo, 

m«u|»y  a  lower  stratum  than  the  arteries,  and  empty  into  two  short 
tmnk.<).  coramonicating  with  the  auricular  extrennity  of  the   heart. 
Stilv^xjiiently  the  sinus    terminalis  disappears,  and  two  arteries,  dis- 
•  1  by  their  sn[>erior  size,  pass  bey««nd  (he  limit  of  the  urea 

{,' iCrt,  now  tcmicd  the  arm  viisctdom,  to  extend  over  the  sur- 

lacH*  of  the  umbilical  vesicle.     These  vessels  are  known  as  the   "om- 
phal  ■  ric"  or  ''  vitelline  "^    arteries.     At  first  four,  but  after- 

ward II.-*,  bearing  the  same  name  a-*  the  corresjKirultiig  arteries, 

return  the  blood  to  the  embryo.     Finally,  the  two  omphalo-mesenterio 
•rtcries*  and  veina  are  replaced  each  by  a  single  trunk,  so  that  the  en- 
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tire  yitelline  circulation  is  maintained  by  a  single  artery  and  a  angle 
vein. 

According  to  this  Hrrangemeiit.  the  simjjle  cylindrical  heart,  during 


Fio,  W).— Ai-ea  vuaculoaa  (Bisoh<i(r).    o.  <i,  A,  sinua  tcriiiiniilw  ;  r,  omphalo-ini'rontcrii;  vuin 
</,  Lenri;  *,/,/,  pwtfrior  vertebral  anorii-a. 

it.8  systole,  drives  the  blood  into  the  vertebral  arteries,  by  which  it  is 
distributed  to  the  different  regions  of  tlie  embryo,  and  especially  to 
the  Willis  of  the  umbilical  vesicle.  There  it  becomes  charged  with  nu- 
tritive materials,  and  is  conveyed  back  lo  the  heart  during  Hie  dias- 
tole by  the  (jm|ihalo-mesenteric  veins.  In  the  transition  from  the  vi- 
telline to  the  allantoic  or  |dacental  circulation,  corresponding  anatom- 
ical changes  take  place  in  the  entire  vascular  system.  Of  the?©  the 
more  noteworthy  are  as  follows :  1.  The  single  ventricle  of  tlic  heiut 
becomes  separated  into  two  compartments  by  the  gradual  growth  of  a 
|>artition  from  the  apex  to  the  auricular  portion.  At  the  end  of  the 
second  month  the  partition  is  complete,  and  the  heart  consists  of  two 
ventricles  and  a  single  auricle.  Xext  a  partition  extending  from  the 
base  toward  the  ventrielcs  divides  the  single  auricle  into  a  right  and 
left  compartment.  This  partition,  unlike  the  ventricular  one,  is  in- 
complete posteriorly,  leaving  an  opening,  the  fornmtn  ovale,  which 
jMjrsists  throughout  the  entire  period  of  fetal  existence.  A  thin  cres- 
centic  fold,  termed  the  Eustachian  valve,  is  attachetl  to  the  anterior 
border  of  the  orifice  of  the  inferior  vena  cava.  The  Eustachian  valvo 
divides  the  right  auricle  into  two  unequal  portions,  and  directa  the 
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>Iood  from  the  inferior  cava,  which  lies  behind  it,  thnmgl)  the  fora- 

ivu  'iVftle  inU>  tlie  left  auricle.  At  the  Bame  time  the  blood  from  the 
^ujjerior  cava,  jiassing  in  front  of  the  foramen  ovale  and  the  EusUi- 

hian  valve,   pours  directly  into  the   right  ventriele.      A  thin  ores- 

it-iitic  valvular  fold,  termed  the  vnlvf.  of  the  fomnn'ii  ovale,  grows 
from  the  posterior  enrfnoe  of  the  auricles  to  the  front.  It  is  sidiat^d 
3  little  to  the  left  of  the  foramen  ovale  and  prnjoets  into  the  left  anri- 
cl«'.      By  its  action    the  blood   is  jdlowed  to  puss  undiiiturlx.'d   from 

ighl  to  left,  while  it  efTectually  prevents  any  regurgitation  from  left 
•to  right. 

2-  Meantime^  beneath  the  aortic  arches,  there  forms  a  series  of 

•«  lnops,  corresponding  in  number  and  situation  to  the  visceral 

;i  I  the  sides  of  the  neck  of  the  foetus  {tfide  B,  Fig.  59).     They 

do  not  all,  however,  exist  contemporaneously.     A  number  of  them 

a'       ■     and  di.'uip]>oar.     On  the  right 

V.  third  and  fourth,  counting 

from  alxive  downward,  and  on  the  left 

side  the  third,  fourth,  and  fifth,  alone 

Tswt,  reserved  for  a  Pjwcial  destiny. 

[8««»n  after  the  formntion  of  the  gep- 

'toni  in  the  ventriculur  jwrtion  of  the 

Ikeart,  the  bnlbus  arteriosus  divides 

i  distinct  vesseb,  of  which  one 

I  iiiunicates  witii  the  right,  and 

the  other  (A)  vr\th  the  left  ventricle. 

^Thc  left  division  (A)  communicates 

rith  the  second  of  the  series  of  loops 

[(counting   from  below)   formed    be- 

ttveen  the  ascending  and  descending 

>rtion6  of  the  aortic  arches.      The 

loop  oti   the  right  side  (4)   becomes 

Hbc   sut)clavian   artfiry  ;  that  on   the  Fiu.ai— Diimrauiot'tiiowcuiorurclics, 
left  enlarges  and  forms  the  arch  of 

he  aorta.     The  right  division  of  the 

lalbus  arteriosus  (B)  o^ieiis  into  the 

Irst  vascular  loop  on  the  left  side. 

rhi«  l«M>p  gives  off  bmnches  [p)  to  the 
Inngn  and  becomes  the  pulmonary  ar- 

iry.     That  portion  of  the  loop  situ- 

ilcd  beyond  the  pulmonary  branches  continues  during  fefjil  life  in 
open  communication  with  the  aorta,  and  is  termed  the  duHu*  arte- 

Hotuf  (f/).  llie  lower  portion  of  the  vcrtchni!  artery  on  the  left 
lidn  luyomes  the  permanent  aortii.  wliilo  that  upon  the  right  side 
utntphii'jt  and  dij^appears.  The  ascending  branches  of  the  primitive 
aortic  arches  furnish  the  common  and  externa!  carotids  (c  e).     The  in- 


^» 
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with  tnuisromiutiiins  ijniiic  rii«i<  to 
iiw  {icTiiiuiiviri,  urtoriul  vi'mm-Tb  i  Kiith- 
kf).  Tlit^a-inii'  hiilh  i;i  divided  into 
A,  the  anot-ndiui;  port  of  tJio  iiortic 
nrch  ;  nnU  /',  tlio  puhnorinrv  puit. 
The  vasciilnr  imiliw  an?  niiiii^-ml  1, 
2,  8,  4,  0,  from  IjcIow  uiiward.  /», 
pulmonury  bniiidie-*;  </,  <lui.'tiii»  »rtt'- 
riosuii ;  c  <,  cxtvmal  carotids  ;  e  », 
and  c  »",  intoniul  carjtidi*. 


TO 
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ternjil  carotids  (r  i)  are  formed  from  the  third  vascular  loops  and  a 
purtion  of  the  vertebral  arteries. 

The  umbilical  artwes  at  first  take  their  origin  from  the  inferior 
verr«bral  arteries,  and  afterward  from  the  hypogastric  or  internal  iliac 
arteries. 

The  iiiMhilioal  vein  enters  the  abdomen  at  the  navel,  and  I  hence 
passees  to  the  lower  surface  of  the  liver;  it  gives  off  a  number  of 
branches  to  the  left  lobe,  the  lobus  quadratus,  and  the  lobus  Spigolii. 
At  the  transverse  fissure  it  divides  into  two  branches,  the  larger  of 
which  emptie."*  directly  into  the  portal  vein,  and  supplies  the  right  lobo 
with  umbilical  blood  ;  the  other  passes  to  the  inferior  vena  cava,  and 
is  termed  tlie  ductus  ve/iosus.  Thus  tlie  greater  portion  of  the  regen- 
erated blood,  brought  by  the  umbilical  vein  from  the  jilaconta,  first 
passes  through  the  liver  before  entering  the  general  circulation  of  the 
foetns,  while  the  lesser  amount  empties  at  once  into  the  inferior  vena 
cava.  As,  however,  with  the  advance  of  gestation,  the  relative  dis])ro- 
jKjrtion  between  t!ie  hepatic  trunks  and  tlie  ductus  venosua  \s  in- 
creased, toward  the  cud  nearly  all  the  blood  from  the  placenta  has  to, 
make  the  circuit  of  the  liver. 

Thus  the  inferior  vena  cuvji  curries  to  the  right  auricle,  in  part,' 
blood  from  the  lower  extremities  charged  with  effete  nuitters,  and, 
in  part,  [(laccntal  blood,  either  received  direct  from  flie  umbilical  vein 
through  the  ductus  venosus,  or  aftt^r  lui\ing  previously  traveifsed  the 
liver. 

In  the  ftetus  the  currents  of  blood  throu;u'h  the  heart  are  especially 
adaptt^i  to  the  unexpandcd  condition  of  the  pulmonary  organs.  Pivvi- 
ou8  to  the  first  respiratory  net  at  birth,  the  lung  is  small,  and,  were 
the  entire  contents  of  the  right  side  of  the  heart,  as  in  the  adult,  at 
once  discharged  into  the  pulmoiuiry  vessels,  intense  engorgement  with 
nipturo  of  the  capillaries  would  ensue.  This  danger  i.s,  however, 
averted  by  the  anatomical  ix^culiarities  already  stated.  Thus,  in  the 
early  months  the  blood  from  the  inferior  cava,  in  place  of  empty- 
ing from  the  right  auricle  into  the  right  ventricle,  passes  directly 
acres.'?  the  right  auricle,  guided  by  the  Eustachian  valve,  through  the 
foramen  ovale  to  the  left  auricle,  and  theneo  to  the  left  ventricle.  As 
the  heart  contracts  it  enters  the  aorta,  and  is  distributed  l)y  the  large 
vessels  which  spring  from  the  latter  to  the  heud  and  uj)per  extremi- 
ties. The  blood  returned  from  the  upper  portion  of  the  body  by  the 
BUf)erior  vena  cava  enters  the  right  auricle,  where  it  passes  in  front  of 
the  Eustachian  valve  iuto  the  right  ventricle.  A  commingling  of  the 
currents  from  the  superior  and  inferior  vense  cavjc  in  the  right  auricle 
is  almost  comijleteJy  ])revcutcd  in  the  earlier  months  by  the  EusljK'hian 
valve.  With  the  advance  of  gestation,  however,  a  gradual  disappear- 
ance of  the  Eustachian  valve  takes  phice,  so  that  a  part  of  the  blood 
from  the  inferior  cava  enters  with  that  of  the  HU^M?rior  cava  into  the 
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right  ventricle.  The  contraction  of  the  right  ventricle  forces  the  blood 
into  the  pulmonary  artery,  which  distributes  an  insignificant  quantity 
to  the  lungs,  while  the  main  current  passes  through  the  ductus  arteri- 
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osns  intv-)  the  aorta,  by  which  it  is  dietributcd  to  the  lower  portion  of 
the  body. 

Thus  it  will  \)e  noted  that  at  all  times  provision  is  made  for  snp- 
plyitisJl  the  head  nnd  iippur  piirts  of  the  body  with  x'egenerated  placen- 
tiil  blood.  Oil  the  other  hand,  the  lower  extremities  arr  for  a  time 
almost  entirely  siii)plied  with  blood  which  has  already  fed  the  tissues 
and  received  the  waste  <if  the  ujrjKjr  jwrtion  of  the  Innly.  As  preg- 
nancy, however,  lulvances,  with  tiit-  disupiieaninee  of  the  Kustachian 
ralve,  a  small  measure  of  placental  hlood  is  likewise  dis'tribiited  lo^hr 
lower  portion  of  the  body.  Tliis  is  in  unison  with  the  well-known 
fact  that  the  relative  development  of  the  lower  extremities  increases  aa 
the  end  of  gestation  is  approached. 

With  the  cessation  of  the  placental  circulation  at  birth,  the  um- 
bilical vessels  close,  with  the  exception  of  the  umbilical  arteries,  which 
remain  i)ervious  at  their  lower  jwrtion  and  constitute  the  vesical  arte- 
ries. After  the  establishment  of  rcs]iinitioii.  tlie  blood  from  the  right 
side  of  the  heart  makes  the  circuit  of  the  lungs  imd  returns  to  the  left 
Bide  by  the  pulmonary  veins.  The  ductus  arteriosus  then  contracts 
and  disappears.  As  the  left  auricle  fills  with  blood,  the  pres.snre  closes 
the  valve  of  the  foramen  ovale.  Occajjioually.  however,  t!ie  foramen 
ovale  remains  open  after  birth,  and  allow.H  a  portion  of  the  venous 
blood  to  pa.ss  from  the  right  to  the  left  auricle.  Wc  have  then  one 
form  of  the  condition  knowu  as  rt/nnfmn  neomiforum.  an  affection 
characterized  by  Jutermiltcnt  iUtacks  of  dyspmea,  bluenesa  of  the  sur- 
face of  the  body,  and  depression  of  the  temperature. 

Development  of  the  F(etd8  in  the  Successive  Mokths  of 

Pbegntancy. 

It  is  cufit-omary  to  reckon  the  duration  of  pregnaiu'y  at  two  hun- 
dred and  eighty  days,  and  to  divide  that  space  into  ten  months  of 
twenty -eigiit  days  each.  As  it  is  oft^n  a  matter  of  importance  that  an 
accoucheur  should  be  able  to  judge  the  age  of  a  prematurely  exiK'lled 
embryo  or  faitus,  the  following  particulars  concerning  the  changes  in 
each  month  are  furnished  as  a  guide  to  t!ie  formation  of  an  opinion. 
In  the  writer's  experience  all  rules  regarding  the  age  of  tlie  ovum 
possess,  however,  nothing  more  than  an  a])proximativc  value,  owing 
to  the  very  irreat  normal  variations  in  the  rapidity  of  development  in 
different  individual  cises. 

First  Montli. — At  the  end  of  tlie  second  week,  the  embryo  is  rep- 
re.<ent<.Hi  by  the  embryonic  spot,  which  has  a.ssunied  a  biscuit-.shape. 
The  dorsid  plates  are  tlevehiped.  The  entire  ovum  mea*«ures  one  fourth 
of  an  inch,  and  the  eniliryo  one  twelfth  of  an  inch.  A  week  later  the 
embryo  lias  doubled  in  length,  and  presents  as  special  features  a  curv- 
ing of  the  back,  an  onlargement  of  the  cephalic  extremity,  with  rudi- 
ments of  the  three  higher  organs  of  s]iocial  sense,  and  the  appearance 
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sevifloeral  archciJ.  The  amnion  is  fully  do vi>l oped.  The  embryo  is 
mrishod  by  tho  umbilical  vesicle.  The  Hllimtiii.>i  carries  the  veseeli! 
from  the  embryo  to  tlie  periphery  of  the  ovum,  but  the  vessels  do  not 
penetratfi  the  villi.  An  ovum  deeeribed  by  Waldeycr,  exactly  four  weeks 
old,  wii.'i  of  about  the  size  of  a  pigeon-egiL',  aiui  three  fourths  of  an  inch 
long  by  two  thirds  of  an  inch  broad.  It  weighed  upward  of  two  scru- 
ples. The  embrjo  measured  nearly  one  third  of  an  inch  in  length,  or 
four  fifths  of  an  inch  in  length  following  the  dorsal  curvature  from 
the  lop  of  the  cephalic  extremity  lo  the  end  of  the  coccyx.  The  heatl 
of  the  embryo  presented  the  primitive  cerebral  vesicles.  The  eyes  were 
in  the  sides  of  the  head,  and  the  ears  posterior  to  the  eyes.  Beneath, 
the  vissceral  arches  were  well  marked.  Four  bud-like  processes  indi- 
cates! the  bogiuuing!»  of  the  anterior  and  ixjsterior  e.xtremitiei?.  The 
i«t*^-.tine,  witli  anal  and  oral  opening.s,  was  formed.  The  cord  was 
short  and  thick,  with  a  single  vein  and  two  arteries.  The  amnion  wan 
only  mnderatcly  distended,  and  fipace  .still  existed  between  the  amnion 
nnd  chorion.     The  umbilical  vesicle  was  tolerably  large. 

Second  Month. — An  embryo  described  by  Waldeyer  from  the  sixth 
U»  the  seventh  week  measuretl  about  one  inch  in  leu^th,  following  the 
orsal  curve.  Another  iu  the  eighth  week  det^crilx'd  by  Eckcr  mea?- 
itl  two  thirds  of  an  inch  in  a  direct  line  from  the  head  to  the  caudal 
curve*  The  ovum  itself  was  of  about  the  size  of  a  hen's-egg.  The 
amnion  at  the  end  of  the  second  month  is  rlistendcd  with  Huid  and  in 
oootact  with  the  chorion. f  The  villi  become  abundant  near  the  im- 
plantation of  the  umbilical  cord.  The  umbilical  vesicle  is  greatly 
rpdnccd  in  size,  aud  hangs  from  the  embryo  by  a  slender  pedicle. 
The  umbilical  cord  is  increased  in  length,  but  its  vessels  do  not  yet 
sumc  a  spiral  direction.  The  umbilical  ring  i.s  small,  though  still 
>utaluittg  loopii  of  intestine.  Ottsilicatiun  begins  in  the  lower  jaw 
and  clavicle.  The  three  divisions  of  the  extremities  are  clearly  indi- 
cated. 

Third  Month. — Toward  the  end  of  the  third  month  the  ovum  meas- 
ure.* nearly  four  inches  in  length.  The  embryo  h  between  tlireo  and 
three  and  a  half  inches  long,  and  weighs  about  an  ounce.  The  chorion 
haa  lost  in  great  measure  ita  villositie.^.  The  phicenta  is  formed, 
though  of  small  size.  The  cord  lenptlien.'s.  and  forms  spind  turns. 
The  neck  now  separates  the  head  from  I  he  trunk.  The  development 
of  the  ribs  distinguishes  the  thorax  from  the  abdomen.  The  mouth 
i*  closed  by  the  lips,  and  the  na-sal  separated  from  the  oral  cavity  by 
jhe  palate.  Points  of  ossification  n|ipenr  iu  most  of  the  bones.  Thin, 
lombrane-like  nails  appear  upon  the  fingers  and  toes.  The  scrotum 
id  labia  majora  begin  to  form  from  cutaneous  foMs.  The  penis  and 
clitoris  do  not  differ  from  one  another  iu  length. 

•  SriBtiKLBritti,  "  Lolirbuuti  dor  GcburtHhiilfe,"  p.  84. 
t  Loc.  eit.,  p.  8J. 
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Fourth  Month. — Toward  the  end  of  the  fourth  month  there  is  ao 
increase  uf  size  ami  ih»cktn.'s.*  in  the  phvconta.  The  C(»ril  is  increased 
to  two  or  tlireo  times  tlie  length  of  the  fu'tus,  and  has  become  thicker 
from  the  formation  of  the  gelatine  of  Wharton.  The  faitiis  measures 
four  to  six  inches  in  length.  The  weiglit  is  estimated  all  the  way  be- 
tween two  and  four  otinccs.  The  head  of  the  ftetus  is  one  fourth  the 
length  of  the  entire  body.  The  bones  of  the  skull  arc  partly  ossified. 
The  sutures  and  fontaiielles  are  widely  separated.  The  mouth,  eyes, 
oars,  and  nose  a.ssume  their  pmpor  shape.  The  sex  is  distinguishable, 
the  skin  firmer,  ami  hair  begins  to  form  upon  the  scalp.  The  fcetufl 
makes  slight  movements  with  its  limbs. 

Fifth  Month. — The  fu'tus  measures  from  seven  to  ton  inches  in 
length,  and  weighs  nearly  ten  ounces.  The  head  is  still  relatively 
large.  The  face,  however,  is  wrinkled,  and  wears  a  senile  aspect. 
Fine  hair  (lanugo)  ai>i>ears  over  the  whole  surface  of  tlie  body.  The 
fetal  movements  are  now  distinctly  felt  by  the  mother. 

Sixth  Month. — Near  the  end  of  the  sixth  month  the  fcetus  is  eleven 
to  thirteen  inches  long  and  weighs  about  tw»Mity-three  ounces.  The 
deposition  of  fat  in  the  subcutaneous  celkilar  tissue  begins.  Tlie  eye- 
lids separate.  A  ftrtus  born  at  this  time  breathes  feebly,  but  in  the 
course  of  a  few  hours  dies, 

Soventh  Month. — The  foHus  measures  fourteen  to  fifteen  inchesi. 
and  weighs  in  the  neighborhood  of  thirty-nine  ounces.  The  skin  is 
still  wrinkled,  of  a  red  color,  and  covered  with  vemix  caseosa.  Chil- 
dren boru  between  tlie  twenty-fourth  and  the  twenty-eighth  week 
move  their  limbs  and  cry  feebly  at  birth,  but  in  spite  of  every  care 
they  die  in  the  course  of  a  few  hours  or  days. 

NoTK. — Ahlfeld  lias  repcntly  siic^estoil  the  inquiry  as  to  whether  the  a.«aumption,  tbst 
children  born  before  tlie  eomplctitii!  a1  the  twenty<:l^hth  week  neccssorily  |i€ri*^h,  is  not 
too  nrbitrai'v.  Many  praciitioriers  have  oliservo<)  instiiueeHof  the  mirvival  of  n  proinature 
child  which,  both  from  the  iluta  (>l)Uiinetl  from  ihf  pnrcuta  miJ  from  all  the  iiidic&tlons 
preAcnted  by  the  child,  they,  at  the  time  of  birth,  had  placed  witliiu  ihc  limit  re<^rded  as 
hopeless,  .\h1fcld  has  culled  a  number  of  such  casicB  from  the  published  literature  of  iho 
subject.  Granting  the  itiuny  sources  of  error  which  would  lead  u:)  to  accept  such  cai«a 
with  caution,  it  none  the  less  Becins  incumbent  upon  us  to  regai-d  Ahlfeld'e  advice,  and 
look  upon  every  child  which  respires  at  birth  aa  one  whose  life  may  pos-iiibly  be  prcMrved 
by  suitable  cure.  It  may  be  that  llie  Bkcpticism  of  niodie;il  men  may  be  iu  part  the  cause 
of  the  unfavorable  results.* 

Eighth  Month. — The  foetus  measnres  .sixteen  to  seventeen  inches, 
and  weighs  iipuii  the  average  about  fifty-two  ounces.  The  papillary 
membrane  (li.«appears  ;  the  hair  of  the  head  increases  in  thickness  ;  the 
lanugo  begins  to  disappear  from  the  face  ;  the  luiils  are  harder,  but 
do  not  yet  reach  the  tips  of  the  fingers.  Usually,  in  boys,  a  testicle 
may  be  felt  in  the  scrotum  ;  the  navel  is  situated  nearly  in  the  center 

*  AnLFi'M),  "  Ucher  unzeiti^  and  aehr  friihsoitig  geborenc  Fruchte  die  aui  Leheu 
blieben,"  "  Arch,  t  0)-nnek.,"  Bd.  viii,  p.  194. 
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Tie  c)>ild's  htydy.  With  care,  the  hfe  of  a  child  boru  within  this 
period  may  be  preserved. 

Ninth  Month. — The  length  is  between  sixteen  and  u  half  and  seven- 
teen und  a  half  inches  ;  the  weight  i.«  about  sixty-four  ounces  ;  the 
body  IxH-'omee  rounded  and  the  face  more  comely,  losing  ita  wrinkled, 
aniiqnated  ii8jK!ct ;  the  lajnes  of  the  head  bend  easily,  and  the  lanugo 
begins  to  disappear  from  the  body.  Children  at  this  period  are  less 
energetic  than  at  full  term,  tleep  a  great  part  of  the  time,  and  are 
prone  to  die  with  lack  of  careful  attention. 

Tenth  Month. — In  the  lirst  two  weeks  the  foetus  measures  oigh- 
Icou  to  nineteen  inches,  and  weighs  about  seventy-seven  ounces.* 

For  convenience  of  reckoning  from  memory  it  is  sufficiently  accu- 
ral* to  ajjsume  the  length  of  the  child  in  the  third  nnd  fourth  month 

respectively  three  and  four  inches.  In  tlie  fifth,  sixth,  seventh, 
ad  eighth  months  close  approximations  to  tiie  average  length  may  be 
obtained  by  doubling  the  number  of  months.  In  the  ninth  and  tenth 
>nth8  the  length  may  bo  phiccd  respectively  at  seventeen  and 
Rtighteen  inehe*^. 

The  F(£ttt8  at  Term. — In  the  child  at  birth  the  body  is  well  rounded, 
and  U»e  .-skiu  has  lost  its*  deep-red  coloring;  the  fnio  down  (luiuigo) 
lui»,  for  the  most  part,  disappeared  ;  the  nuik-*  project  beyond  the  lin- 
ger-tips ;  in  the  male  the  scrotum  contains  both  testicles,  and  in  the 
female  the  labia  majora  are  in  contact.  In  the  fifth  month  the  sur- 
faw  of  the  fetal  body  is  covered  by  the  vernix  caseom,  a  whitish  eub- 
stanee  competed  of  a  commingling  of  surface  epithelium,  down,  and 
the  products  of  the  sebaceous  glands.  This  coating  probably  protects 
the  akin  during  intra-nt^rine  life  from  the  penetration  of  the  amniotic 
lid.     The  amount  of  this  suKstancc  tijion  the  body  is  very  variable 

birth,  when  it  is  chiefly  found  njion  the  back  and  flexor  surfaces 
of  the  extremities. 

(.'hilditu  at  term  cry  lustily  soon  after  birth,  move  their  limbs 
freely,  and  nurse  when  put  to  the  brea-^t.  In  the  first  few  horn's  they 
(Mus  urine  and  the  so-called  nieroniuDU  a  mixture  af  inUvstinul  mucus 
■with  epithelium,  epidermis  cells,  lanugo,  and  bile,  which  gives  to  it  u 
black  or  brownish -green  color,  f 

The  average  length  at  birth  is  from  twenty  to  twenty-one  inches. 
Th<t  average  weight  seems  to  be,  in  8i»me  degree,  dependent  upon  race 

•  Tlic  weights  and  mcnsunw  «re  taken  from  Hcckm-'B  avcniEee,  Iwsed  on  480  obscrv*- 
Uuiu,     (  Vidr  "  Monnt.-'^chr  f.  (icburt^k  ."  Ud.  xivii,  ISOti.) 

Ob-<rvnti«n«  of  Fusscr  tUowcd  similar  result*.  ("  Ijchrbuch  dcr  Gcburtshfilfc,"  voa 
Otio  S  .  1K77,  p.  SO.) 

Ail  'ii-d  ran^iderably  Isrgcr  avcrti^es  from  SQO  obaorvation."  in  which  the 

diUf  t>l  roiKTption  could  be  dotormlncd.   (**  Ko<«tiinniungon  dcr  Urorac  und  dea  AlterR  dop 
jTucbt  v.ir  di't  Gi'burt,"  "  Arcb.  f.  Gyuack.,"  ii,  1871,  p.  aoi.) 

\  Zwunt,  "  Untcrsuchungvn  iibcr  doa  Mccoiiiutu,"  "  Arch.  f.  Gjaoek  ,'^  Bd.  vii,  lfi7B, 
UU. 
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|)eculiarities.  Scaiizoni*  found,  in  nearly  0,iXtO  births,  an  avet 
for  both  sexps  of  nearly  seven  pountlB.  Ingerslev^f  in  Cojwnhagen* 
from  statistics  based  u\nm  3,450  hirths,  arrived  at  nearly  the  sumo 
results.  Ilecker.t  in  Munich,  out  of  something  over  1,000  births, 
t)btuined  six  and  four-tiftlis  pounds  as  the  average  ;  while  Foeser,'  in 
Breslau,  found  it  only  «ix  and  a  lnulf  i»Munds,  Bailly  |  likewise  j-ejiort* 
the  avenige  weight  as  soaierhing  less  than  seven  pounds.  Tlie  weights 
of  200  infants  born  iu  the  Bellcvue  Ilosjiital  gave  to  the  writer  an  aver- 
age of  seven  and  two  thirds  p4)und:<  for  the  two  sexes.  The  boys 
averaged  seven  and  nine  teiiLlis  jiiiuniJ.s.  nnd  the  girls  seven  and  ono 
third  pounds.  Tliree  fourths  of  the  mothers  were  of  Irish  birth,  ono 
fifth  were  bom  in  America,  while  the  i-emaining  fraetion  wa-s  divided 
between  English,  Scoteh,  and  Germans.  The  largest  chihl  weighed 
eleven  pounds.  Ingerslev's  largest  ehild  weighed  t<.'n  and  three  eighths 
pounds;  Ilecker  found  two  weighing  between  ten  and  eleven  pounds  ; 
La  Cliapelle,  out  of  7,000  cases,  found  thirteen  infants  weighing  ten 
pounds,  but  none  exceeded  that  limit.  Credible  histories-^  of  children 
weighing  from  twelve  to  sixteen  pounds  are  extant ;  such  children 
have  generally  been  still-bom.  Waller,  however,  reports  a  case  of 
a  living  infant  dcJivered  by  him  with  forceps,  which  weiglied  fifteen 
pounds  tifleeu  ounces.^  TJie  size  of  the  ehild  is  influenced  in  especial 
by — 1.  The  sex.  Boys  average  a  greater  weight  than  girls.  2.  The 
number  of  pregnancies.  The  children  of  prirniparfT?  average  less  than 
those  of  multipiirte.  The  increase  in  weight  of  children  in  each  succes- 
cive  pregnancy  is  progressive,  though  this  law  is  liable  to  interruption 
where  pregnancies  follow  one  another  too  rapidly,  or  in  cases  in  which 
thoro  is  a  change  of  sex.  In  the  latter  instance  the  variation  is  to  the 
disadvantage  of  the  female  born  in  succession  to  a  male.|  3.  The  age 
of  the  mother.  I>uncan  found  the  greatest  weight  in  children  born 
of  mothers  between  the  twenty-fifth  and  twenty-ninth  years;  J  Wer- 
nich,  between  the  thirtieth  and  t)iirty-f«mrth  years.  J  4.  The  constitu- 
tion and  heaUh  of  the  parents.  By  some,  too,  the  size  of  the  father 
i.s  6uppo>^cd  to  exercise  an  jufiuence  upon  that  of  the  ehild. 

The  Fetal  Grauluin. — Except  in  children  of  exaggerated  size,  the 


•  StASZoxi,  "Ix>hvhuch  der  Gnburtahulfc,"  p.  96, 

t  IxfiKHJ^trv'ti  "1)11  i\k  Weight  of   New-born   Children,"  "Obatct.  Jour,,"  iii,  1876, 
p.  703. 

X  "  Klinik  der  Geburtskundc,"  ii,  1864. 

*  SpiCGKLtiERit.  '"  Lchrbiith  dtr  fleburWhUlfc,"  p.  86. 
I  Uaillv,  "  Xoiiveaii  Dicliunnaire,"  t.  xv,  art.  "  Fivtua,"  p.  0. 
'^  N Ak:GELK'8  '•  Lx.-lirbitoh  der GehuitithiJlfL',"  l>carbciict ron  OrenBor,  8to  Auflagc, p.  624. 
^  Wallir,  London  "  Obstet.  Tnw ,"  vol.  i,  p.  .SOtf. 

J  Wkhsich,  "Ueber  die  Zunohmc  dcr  wolbliclicn   Ztrugimgi^fShlgkcit,"  "Bollr.  nir 
Ocburtsh.,"  Bd  1,  p.  8. 

I  DuNCAX,  "  Fecundity,  Fertility,  and  Sterllltj,"  p.  68. 
J  Loc.  di.,  p.  10, 
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}icsA  \s  the  most  voluminous  and  unyielding  part  wliich  has  to  traverse 
the  partTjricnt  canul.*  The  diumcters  of  the  head  and  the  physical 
characters  of  its  hosies  are  chiefly  of  imjiortance  in  connection  with  the 
mechanism  of  labor.  Their  confsideration  may.  therefore,  be  conven- 
iently postponed  to  the  study  of  that  subject.  A  knowledge,  how- 
erer,  of  the  general  stracture  of  the  skull  is  e^eenlial  to  the  diagnosis 
of  pregnancy. 

The  face  is  very  small  in  proportion  to  the  cranium.     The  latter 

rt«on«at*  of  the  two  frontal  bones,  the  two  purietnl  bones,  the  occipital 

bone,   the  temporal  bones,  and  the  ala>  of  the  sphenoid  bone.      At 

birth  these  various  bones  are  not,  as  in  the  adult,  directly  articulated 

together,  but  are  united  by  means  of  fibrous  bands,  termed  suture. 


i<P 


Pio.  M. — Frtal  lienJ,  eidc-vicw. 


Fio.  04. — FkuI  head,  viewed  from 
above.   (Hodge.; 


in  which  ossiGcation  subsequently  takes  place.     It  is  important  to  be- 
come familiar  with  the  foUowinj^  sutures  :   1.   The  frontal  mlure, 

I  between  the  frontal  bones.  2,  77ie  mgittal  suture,  between  the  two 
parietal  Unies.  3.  Tkti  coronal  xulure,  between  the  frontal  and  parie- 
tal bones.  4.  The  lambda  suture,  between  the  occipital  and  two  parie- 
Ul  bones. 

When  three  or  more  bones  meet  together,  the  rounded  angles  of 
the  bont-s  offer  at  the  point  of  noncurrence  a  deficiency  of  osseous  sub- 
stance, which  is  closed  by  tibrous  membrane  similar  to  that  which 
form«  the  sutures.     These  membranous  interspaces  are  termed  fonta- 

,»eUen.     Two  of  ihesse,  the  largo  anterior  and  the  small  posterior  fonta- 

fnelle,  are  of  immediate  obstetrical  interest,  as  they,  with  the  sutures, 
famish  the  guiding  points  which  enable  the  examining  finger  to 
determine,  in  advanced  pregnancy,  the  position  of  the  child's  head. 

The  largf  fvnfoncUe,  or  brerrniatic  s]iace  (bregma,  the  sinciput), 
occupies  the  gap  between  the  parietal  and  froiital  bones.  It  posj^essea 
•  lozeug«V8ha|>e.  It.s  anterior  angle  is  continntms  with  the  frontal 
antare:  iU  posterior  angle  with  the  sagittal  suture;  and  its  lateral 

, angles  with  the  two  halves  which  compose  the  coronal  suture.  Its 
anterior  angle  is  much  longer  than  the  jiosterior  angle. 

The  HTimll  fontandle  is  situated  at  the  junction  of  the  occipital 
with  the  parietal  bones.     It  is  of  a  triangular  shape,  and,  as  its  name 

*  la  bulk/  children,  the  shouldera  8ometime.-«  ufTvr  the  gii^atvst  difficulties  in  dulirery. 
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indtcate!!,  of  small   size.      As  a  rule,   it  no   lorgcr  exist*?  at  birth, 
owing  to  the  conipfcte  ossification  of  the  angles  which  form  it. 

The  anterior  fontanelle  may  be  recognized  by  the  finger,  daring 
labor,  by  its  large  size,  its  lozenge  sliupe,  and  by  its  four  converging 
euturea  which  cross  one  another  at  right  angles.  The  posterior  fon- 
tanelle, on  the  contrary,  is  small  and  triangnlar ;  the  sagittal  sutnre 
forms,  vnih  the  lambda  suture,  an  obtuse  angle  on  either  side,  and 
terminates  at  the.  occipital  bone.  During  the  descent  of  the  child's 
head  info  the  |H»lvis,  tlie  occipital  bone  is  frequently  depressed  beneath 
the  parietal  bone?,  which  thus  form  a  relief,  along  which  the  finger 
readily  passes  to  the  site  of  the  small  fontanelle,  even  when  the  latter 
no  longer  exists  as  an  open  gap  or  space. 

The  Attitl  i)B,  Prk.sektation,  axd  Position  of  the  P(etu8. 

The  attitude  of  the  fcetus  in  utrro  isiis  follows  :  The  spinal  colnmii 
is  bent  forward,  tlio  chin  is  inclined  toward  the  chest,  the  arms  are 

bent  at  the  elbow,  and  tlie  forearms 
are  crossed  upon  the  breast,  the  thighs 
are  flexed  upon  the  abdomen,  and  the 
ftot  extended  so  as  to  come  in  C(mtact 
with  the  legs,  which,  like  the  fore- 
arms, ai-e  often  crossed.  By  this  ar- 
rangement the  fcetus  assumes  the 
smallest  bulk,  and  presents  an  ovoid 
form,  of  which  the  head  furnishes  the 
smaller  etid. 

By  prvsenlaiion  we  understand 
that  portion  of  the  fo.'tus  which  oc- 
cupies the  lower  segment  of  the  ute- 
rus. By  the  determination  of  the 
presentation,  we  are  enabled  to  decide 
upon  the  relation  of  the  axis  of  the 
child  to  the  long  diameter  of  the  ute- 
;')  ,\       I  rus.     Wlien  these  two  coincide,  cither 

of  the  two  extremities  of  the  child, 
viz.,  the  head  or  tlio  breech,  becomes 
the  presenting  part.  When  the  long 
diameter  of  the  child  corresjionds  to 
the  obli(|ue  or  transverse  diameter  of 
the  uterus,  the  shoulder  Ijccomos  the 
presenting  part. 

Though  head-presentations  form, 
during  labor,  by  far  the  large  majority  of  all  cjises  (ninety-six  per 
cent.),  changes  of  position  are  very  common  during  pregnancy.  The 
frequency  of  these  changes  is  in  inverse  ratio  to  the  advance  of  preg- 
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nnucy,  occurring  with  diminished  frequency  in  the  later  months.  In 
multipara;  they  take  place  oftcucr  than  in  primipariE.  In  multiporuQ 
they  occur  not  rarely  shortly  before  birth,  while  it  is  exceptional  in 
1'  >'  for  them  to  take  place  in  the  last  three  weeks  of  pregnancy. 

<•  ^i-uuity  has  bccu  exercised  to  account  for  the  preponderating 

frvsiueuoy.  at  the  time  of  labor,  of  head-presentations,  Hippocrates 
taught  that,  during  the  early  months  of  pregnancy,  the  ffctus  occu- 
pied a  sitting  poeture.  with  the  head  uppermost  In  the  seventh 
month,  however,  it  made  a  complete  turn  or  somersault  preparatory  to 
\t»  exit  fmni  the  womb,  an  act  accomjili^hed  by  the  voluntary  efforts 
of  the  child.  Aristotle  referred  the  head-presentations  to  the  laws  of 
ivity.  a  theory  which  hiis  always  had  many  adherents  and  is  Btill 

stively  defended  at  the  present  day.* 
Dubois  f  made  a  serious  breach  in  this  doctrine  by  showing  that  if 
be  allowed  a  deati  fu»tus,  of  any  period  between  the  fourth  and  ninth 
Dtunth.  to  sink  in  a  vessel  filled  with  water,  it  wsis  not  the  lictul,  hut 
thtf  back  or  right  shoulder  which  tirst  reached  the  bottom.  Dubois 
ihcrc>U|)on  denied  the  influence  of  gravity,  and  referred  the  head-pres- 

itatious  to  instinctive  or  voluntary  movomeuts  on  the  part  of  the 
f«vtu«,  designed  to  bring  it  into  a  jmsitinu  best  adapted  for  intra- 
utfriiie  doniifilc,  or  for  parturition,  lie  likewise  argued  against  the 
graritation  theory,  that  in  premature  births,  and  in  children  who  dio 
IK  utf.ru,  pelvic  and  transverse  presentations  arc  very  common,  a  fact 
that  would  be  iufxpliiable  were  gravity  the  soleor  i-hicf  force  in  o]x,'ra- 
tion.  Simpson  |  agreed  with  Dubois  in  ascribing  the  cephalic  pres- 
ontjitions  to  fclal  movements,  but,  in  place  of  the  instinctive  or 
volutitarv  movements  of  Dubois,  substituted,  in  an  argument  of  ex- 
t^  :\  ingenuity,  a  theory  of  reflex  action.     Thus,  the  frequency 

vi  -  ,  -itions  in  the  tiret  six  months  of  pregnancy  was  explained  by 
ibo  spheroidal  shape  of  the  uterine  canity,  which  allows  of  unrestrained 
il  movements.  In  the  latter  m<»nthr«.  however,  as  the  uterus  as- 
»ed  u  more  ovuid  shape,  it  was  only  when  the  child  was  situated  in 
Uie  uleru»  with  the  head  lowest  that  a  physical  adaptation  between 
fa*tiis  and  uterus  existed.  In  c;ise,  from  any  cau.st?,  therefore,  a  devia- 
liiin  from  this,  the  normal  position,  took  i)lace,  the  pressure  uixni 
ti  <»us  surface  of  the  child,  by  the  uterine  wall,  would  give  rise 

i'j  -  .  .-  luotory  movements  of  an  adaptive  kind,  calculated  to  restore 
the  disturbed  prosentiitioo.     Duncan  *  and  Veit  succeeded  in  partially 

Villi  bl^toricttl  pari  of  Cohu.^li-iii'.'i  i>a|H;r  ciilitlcd  "  Die  .\ctiolog!v  dor  aonnalcn  Kin- 
ige."  "  Monatsjcli.  /.  Giburtsk.,"  Rd.  x\\\,  p.  142. 

f  Di'HUL'*,  "  If  6tnoti-e  sur  la  oaiiM  dcs  pr^scnutioiw  dc  la  tvte,"  "  M^m.  dc  I'Aoad.  Rojr. 
de  UcJ.,"  lomc  li,  188;i,  p.  'lU. 

J  SiHnhis,  •*  AUiiurlo  and  PoMtionB  of  Iho  Fcclns  in   I- tcro,"  "  ObBtctric  Works," 
(•fiUMt  by  Pri«llcT  mid  .''toror,  vol.  ii,  p.  81. 

•  Dr<C*»^  "  RcAcarcbes  in  Obstetrics,"  p.  H.     Veit,  Bcanaoni's  "  Beitnige,"  Bd.  iv, 
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rehabilitating  the  gravitation  theory  by  showing  that,  notwithstanding 
Dubois'8  ex]K'riments,  the  couter  of  gravity  lies  mucli  nearer  the  ce- 
phalic than  the  pelvic  extremity  of  tho  cliild.  They  found  that  u 
fresh  foetus  immersed  in  a  saline  fluid  possessing  nearly  the  same  spe- 
cific gravity  as  tho  ftctus,  in  place  of  sinking  upon  its  back  or  side  to 
the  bottom  of  the  vessel,  aj*sumed  an  oblique  direction  in  the  tluid 
with  the  right  shoulder  looking  downward.*  They,  therefore,  con- 
cluded that  the  fcptiia,  lying  U])on  the  inclined  plane  furnished  by  the 
nterine  walls,  would  natnralty  assume  a  similar  p{jsiti«m.  were  no  other 
forces  operative  to  interfere.  Finally,  wc  have  the  ojnnion  of  Crede,  of 
Krist<jller,f  and  of  Braxton  Ilicks,  J  that  the  contractions  of  the  preg- 
nant uterus  ada])t  the  ])osition  of  the  fuitus  to  the  form  of  the  uterus. 
Now,  each  one  of  these  conflicting  ideas  undoubtedly  represents  a 
portion  of,  but  not  all,  the  truth.  It  is  certain  that  all  the  influences 
cited  do  e.\ist,  and  it  only  remains  for  us  clinically  to  assign  to  each  its 
relative  value.  In  the  early  months  of  pregnancy,  the  spheroidal 
shape  of  the  uterine  cavity,  tiic  small  size  of  the  ftptus  in  comparison 
with  that  of  the  uterus,  and  tho  largo  proportion  of  amniotic  fluid,  all 
allow  the  fa?tu3  the  greatest  measure  of  mobility.  At  this  time  the 
position  of  the  child  must  be  influenced  by  the  active  movements, 
which  uie  felt  by  the  nnjther  pul/jectively  often  as  early  as  the  four- 
teenth week.  As,  usually,  during  the  first  half  of  pregnancy  even, 
the  shoulder  and  head  are  turned  downward,  it  is  fair  to  ascribe  this 
position  to  tlie  laws  of  gravity.  The  frequency  of  malpreseutations  in 
premature  labors  is  ex]i]ained  in  part  by  the  tardy  dilatation  of  tho 
cervix  and  the  mobility  of  the  fietus,  which  render  eixsy  the  ilisplace- 
ment  of  the  head  from  its  first  position,  under  the  influence  of  prcsa- 
nre  exerted  upon  the  axis  of  the  child's  body.  Malpreseutations 
are  more  frequent  m  the  ciuse  of  a  dead  fu'ltii?  than  in  tlio  living, 
but  Doiucan  has  .ehowni  that  in  the  dead  ftetus.  owing  to  posl-mortem 
changes,  the  center  of  gnivity  often  shifts  toward  the  i)elvic  ex- 
tremity. With  the  advance  of  pi-egnancy,  m  the  longitudinal  ex- 
ceeds the  lateral  growth  of  the  uterus,  the  child  adapts  itself  to  the 
long  axis  of  the  uterus  ;  and  the  further  iiregnancy  advances  the  more 
complete  the  adaptation  becomes.  When  from  any  cause  or  condition 
the  correspondence  between  tlic  fetal  and  ntcrine  axis  is  disturlx'd, 
compression  of  a  {)r)rtion  of  the  cutaneous  surface  of  the  fa^tus  results. 
Reflex  movements,  especially  in  the  lower  extremities,  are  excited, 
which  restore  the  fo:'tus  to  that  position  in  which  it  enjoys  the  most 
complete  freedom  from  discomfort.  Often,  too,  the  uterine  walls  resent 
the  pressure  of  tlu^  fo-tii*,  and,  by  their  contractions,  serve  to  maintain 
tho  body  of  the  child  in  the  uterine  axis. 

*  On  iiccouni  of  the  liver  upon  the  right  side. 

^   Vide  Schrocdei's  "  Iliinttliui'h  iler  tJi-tmrtsliiJlfp,"  4tf  Auflape,  p.  47. 

\  UlCCB,  "  Coulracliou*  of  Prcgmuit  Utei"us,"  "  Olj:(ti;l.  Tiftns*.,"  p,  224. 


DEVELOPMENT  OF  THE  F(ETU8. 


81 


In  caees  of  hydramniog  the  conditions  more  nearly  resemble  thoHO 
which  exist  in  early  pregnancy  :  hence  malpresentations  occur  with 
preater  fre<iucncy,  favored  by  tlio  mobility  of  the  fcetus  in  the  surphis- 
of  amniotic  fluid.  Per  voxlrfu  when,  ii--^  is  the  case  towani  the 
of  uornial  pregnancies,  tlie  fu'tus  nearly  tills  the  iutni-utorine 
quce,  the  niuvcments  are  very  restricted,  and  displacements  rare. 

In  primiparona  women,  the  pjriform  shape  of  the  nterus  in  the 

later  months  is  most  marked,  arul  as  a  cons-cquenco  the  bead  of  the 

child  is  usually  held  by  the  uterine  walls  iu  the  pelvic  cavity.     In 

OiuUipara*,  on  the  contrarj",  owing  to  the  relaxation  of  the  uterine 

?toft,  it  is  usual  for  the  child,  iu  obetlicnce  to  the  laws  of  gravity,  to 

1  ^vhat  oblifjuely  in  the  uLenus,  with  its  liead  resting  upon  one  of 

t  H-  fossaj.     Aa  soon  as  labor  beginB,  however,  t!>e  uterine  con- 

triictiou^  carry  the  head  to  the  axis  of  the  superior  strait  of  the  pelvis. 

The  changes  in  the  fetal  presentation  are  nut,  however,  confined 

to  simple  conversions  from  an  oblique  to  an  upright  direction,  or  to 

kibiftings  of  jwsition  in  obedience  to  laws  of  gravity.     Hut  even  in  ad- 

[vaDCtf<d  pregnancy  a  breech-presentation  may  become  a  head-preseuta- 

[iioD,  and  vkc  versa.*     P.  Miiller  reported  a  case  in  which  the  fictns 

i»ix  such  revolutions  within  five  days,  f     Now,  it  can  not  be  »np- 

that  the  difficulties  wltich  the  fo?tus  must  encounter  from  the 

stance  of  the  short  tranBverse  diameter  of  the  uterus  could  be  over- 

|eonK>  by  such  comparatively  feeble  forces  as  gravity,  or  rt-flox  adap- 

[live  movements,  or  partial  uterine  contraction.     In  !MulIer*j*  case  the 

^geSf  if  the  mother's  story  be  correct,  must  have  taken  place,  not 

Jy,  hut  suddenly,  and  by  the  vigorous  movements  of  the  child's 

ifen.    The  character  of  the  movements,  whether  sjiontaneous,  or 

jflex,  or  in>tinctive,  remains,  of  course,  a  cpication  requiring  further 

iroatigation. 

By  poriti'on  is  designated  the  relation  of  a  determinate  point  in  the 

dy  of  the  fietiw  to  the  uterine  walla.     In  head  nr  breech  jirefienta- 

[iioiuj,  the  back  of  the  child  is  most  commonly  turned  to  the  h-ft,  which, 

irt  termed  the  first  position.     The  back  turned  to  the  right  ia 

»wn  as  the  second  position,  and  occurs  with  much  less  frequency, 

In  the  first  position  the  back  is  usually  directed  somewhat  ante- 

iorij,  while  in  the  second  position  it  is  turned  rather  to  the  rear. 

[n  ghoulder-preseutatious  the  back  is  usually  directed  to  the  front, 

Chftdgc4  of  position  are  frequent  in  pregnancy,  and  take  place,  when 

I    ■  fluences  do  not  prevent,  in  olx?dience  to  laws  of  gravity.    When 

I  i.in  stands  erect,  the  axis  of  the  uterus  is  continiious  with  the 

i»  of  the  superior  strait  of  the  pelvis,  and  forms  with  the  horizon  an 


•tJCHlOEDSR,  "Schwang.  Oeb.  u.  WochenbeU,"  noon,  1867,  p.  21  ;  Schultzx,  "l*n- 
'Ut*.  iilx-rden  Wech-wl  dcr  Lage,"  etc.,  Leipsic,  1868;  FASsncNOER,  Ucrl.  "Bdlrage  ror 
G«b,  naU  Gniacb.,"  Bd  t,  p.  41. 

f  ScAJcxon'a  "Handbucb  dor  Gcb.,'*  4tc  Auflag«,  p.  12S. 
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angle  of  thirty-five  degrees.  The  uterus  does  not  occupy  exactly  the 
median  line,  but  lies  more  to  the  right.  It  is  also  twisted  slightly 
upon  its  axis,  so  that  the  left  lateral  portion  is  directed  somewhat  to 
the  front.  In  the  upright  position,  therefore,  the  anterior  wall  of  the 
uterus  not  only  forms  an  inclined  plane,  but  one,  too,  with  a  down- 
ward drop  toward  the  left  side.  Now,  if  these  relations  be  borne  in 
mind,  it  will  be  readily  seen  that  the  child,  resting  upon  the  inclined 
plane  furnished  by  the  anterior  wall,  with  its  right  shoulder  look- 
ing downward,  must,  if  left  to  itself,  turn  with  its  back  to  the  left 
side  of  the  uterus.  In  the  recumbent  posture,  the  axis  of  the  ute- 
rus forms  with  the  horizon  an  angle  of  thirty  degrees,  and  the  down- 
ward slope  is  to  the  right  side.  The  child,  now  resting  upon  the 
inclined  plane  furnished  by  the  posterior  wall,  with  its  right  shoulder 
looking  downward,  would  naturally  turn  with  its  back  to  the  right 
side  of  the  uterus.  These  considerations  are  not  purely  theoretical,  as, 
when  the  conditions  have  been  such  as  to  allow  the  fcetus  latitude 
of  movement,  the  changes  indicated  in  the  fetal  position  followed 
changes  in  the  attitude  of  the  mother.* 
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CHAPTER  IV. 

CHANGES  EFFECTED  7-V  THE  MATERNAL   ORGANISM  BY  PREGNANCY. 

Changes  in  tlio  sexual  apparatus  and  neighboring  organs. — Changes  in  the  utcras. — 
Explanation  of  apparent  shortening  of  cervix. — Changes  in  the  vagina,  vulva,  ab- 
domen, navel,  breasts,  nipple. — Functional  disturbances  of  bladder. — Constipation. 
— (Edema. — Changes  effected  in  the  entire  organism. 

Changes  occurring  in  the  Sexual  Apparatus  and  Neighbor- 
ing Organs. 

The  pregnant  state  is  signalized  by  the  nutritive  energy  imparted 
by  the  fecundated  ovum  to  the  generative  organs  and  to  the  viscera 
in  their  vicinity. 

The  uterus,  from  the  inception  of  pregnancy,  increases  in  vascu- 
larity. Its  mucous  membrane  becomes  soft  and  thickened.  The 
muscular  fibers  are  increased  seven  to  eleven  times  in  length,  and  three 
to  five  times  in  width.  During  the  first  five  months  new  muscular 
fibers  are  developed,  especially  upon  the  inner  layer  of  the  uterus. 
*  UoNiNO,  Scanzoni's  "  BeitrSge,"  Bd.  vil,  p.  99. 
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Tho  delicate  conncctire-tissue  processes,  between  the  muscular  fibers, 
become  more  abundant,  and,  toward  the  termination  of  pregnancy, 
display  distinct  tibrilla}.  The  vessels  increase  in  number,  length,  and 
circumference.  The  arteries,  as  we  have  noticed,  assume  a  spiral 
course,  and  in  places  communicate  directly  with  the  veins.  The  vciiis 
are  dilated,  and  form,  especially  in  tlic  placental  region,  wide-meshed 
net-works.  The  walls  of  the  veins  are  intimately  united  with  the 
Tnuj'cular  walls  of  the  uterus,  and  form,  when  divided,  oi>en-moutheil 
canals.  The  lymphatics,  gtarting  from  the  spongy  tissues  of  the  lin- 
ing mncou.s  membrane,  travei-se  the  muscular  structures,  and  are 
gathered  up  by  abundant  plexuses,  which  are  distributed  especially 
over  the  fundus  and  sides  of  the  womb.  The  nerves  increase  in  length 
and  thicknes*.  and  grow  inward  toward  the  utcrino  cavity.  Upon  the 
inner  surface  of  the  uterus  ganglia  may  be  observed.*  The  ganglion 
cervicalc,  which  measures  in  the  non-pregnant  condition  three  fourths 
of  an  inch  in  length  and  one  half  an  inch  in  width,  is  now  an  inrli 
and  A  half  in  breadth,  and  possesses  a  length  of  two  inches. 

These  textunil  changes  are  accompanied  by  an  enormous  incrciise 
in  the  volume  of  the  uterus.  The  wciglit  of  the  latter  in  the  virgin 
ftato  ifl  about  an  ounce,  while  toward  the  end  of  pregnancy  it  weighs 
in  the  neighborhood  of  two  pounds.  The  increase  in  the  bulk  of  the 
uterus  is  progressive.  The  following  table,  by  Arthur  Farre,t  fur- 
nishes approximate  mea^urementa  for  the  different  months  of  preg- 

?y: 

Unt'lb.  WWth. 

End  of  3d  tnontli.  4^—5  iucliea,  i  inches. 

"  4th  '•  5f-«  "  5  " 

'•  Bib  "  0-7  "  5i  " 

'-  fiJh  •'  8-9  "  «i  *• 

••  nil  "  11)  "  74  " 

»  8tb  "  Jl  *'  H  " 

•'  !»t!i  ••  12  "  !•  " 

According  to  Levret,  the  surface  of  the  virpn  uterus  measures  six- 
teen square  inches,  while  that  of  the  pregnant  uterus  at  term  measures 
Ihrcr  hundred  and  thirty-nine  square  inches.  J  The  uterine  cavity  is 
stated  by  Krause  to  be  enlarged  five  hundred  and  nineteen  times.** 

Tho  enlargement  of  the  uterus  is  U'tt  due,  in  the  beginning  of 
I  jiregnancy  at  least,  to  the  pressui-e  of  the  expanding  ovum,  for  the 
eamc  changes  occur  during  the  first  four  months  in  cases  of  extra- 
Uterine  pregnancy.      In   the  latter  months,   however,  a  mechanical 


•  {VtwnrtBiKO,  "  llandbach  dor  (Jcbunahiilfc,"  p.  60. 

4  "Cjciopwdia  of  Anatomy  anJ  Physiology,"  article  "Uterus  and  Its  Appendagcf," 
p.  045. 

I  I'lifc  SciisxuKr,  "  llandbuch  dcr  Gtburtshulfe,"  p.  77. 
Vifb  SnMELBKno,  "  Ilandbucb  der  Goburt.<<liulfc,"  p.  61. 
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stretching  is  prubablc,  aa  the  walls  lieeome  thinned  ami  conform  to 
the  size  of  the  ovurn.  At  term,  the  walls  are  not  of  uniform  thickness, 
but  vary  Ix^tween  one  sixth  and  one  fourth  of  an  inch. 

In  advanced  jiR'gnancy  three  muscuhir  layers  are  disstinctly  marked. 
They  consist  of — 1.  The  external  layer,  which  covers  the  iitcrua  like 
a  delicate  veil,  and  which  is  intimately  adherent  to  the  peritonajum  ; 
2.  The  middle  layer,  which  makes  up  the  bulk  of  the  uterine  walls — I 
it  consists  of  eireulur  iihvrfi  Kurrounding  the  vessels,  and  circular  nnd 
longitudinal  fdierH,  which  interlace  with  one  another ;  3.  The  inner 
layer,  com^wsed  mainly  of  circular  muscular  fibers,  which  form  con- 
centric rings  about  tiie  orifices  of  tlic  tubes  and  os  internum.*  Th« 
third,  like  the  liri^t  layer,  is  feebly  devduped.  Tlic  existence  of  a  dis- 
tinct sphincter  muscle  at  the  os  internum  is  admitted  by  many  unat- 
omista,  and  questioned  by  others.  The  clinical  evidence  iii  its  favor 
is  strong.  According  to  Kroitzer's  investigations,  the  muscular  fibers 
around  the  os  int-ernum  in  all  the  layers  have  a  more  or  less  transverse 
direction,  t 

With  the  growth  of  the  gravid  uterus,  the  peritoneal  coat  is  put 
upon  the  stretch,  and,  in  places,  a  thickening  of  the  serous  membrane 
takes  place  by  the  formation  of  new  tissue-elements.  At  the  same 
time,  the  folds  of  the  broad  ligaments  gradually  separate,  so  that 
toward  the  end  of  pregnancy  the  ovaries  and  Fallopian  tubes  are  in 
close  contaet  with  the  uterus. 

The  gi'owth  of  the  uterus  is  confined  chiefly  to  the  body,  the  eenix 
participating  only  to  a  slight  extent.  In  the  early  months,  the  in- 
crease is  nither  in  the  antero-posterior  and  latend  diameters  than  in 
the  longitudinal  diameter.  As  a  consequence,  it  is  not  until  the 
fourth  niutitli,  at  which  time  the  uterus  is  neiu'lyof  the  size  of  a  man's 
he»id,  that  the  fundus  can  be  felt  tlirough  the  abdominal  walls  above 
the  symphysis  pubis.-  In  these  earlier  months  the  normal  anteflexion  of 
the  uterus  is  increased  by  the  weiglit  of  the  corpus  uteri.  In  the 
fifth  month  the  uterus  fill*  the  hyj^'gastrium,  and  in  the  ninth  month 
reaches  the  epigastrium.  During  the  laat  two  weeks,  however,  the 
uterus  sinks  somewhat  into  the  pehic  cavity.  At  the  same  time  the 
fundus  of  the  uterus  sinks  downward  and  forward,  so  as  to  stand 
ulioiit  three  lines  benenth  the  lower  extremity  of  the  sternum. 

In  the  upright  jwsture  the  uterus,  in  advanced  pregnancy,  rests 
upon  the  anterior  abdomtmd  walls.  As,  in  the  intervals  of  contrac- 
tion, the  uterus  is  a  mere  sjie  witli  Ihiid  contents,  it  becomes  flattened 
from  side  to  side,  and  the  width  increases  at  the  expense  of  the  dis- 

*  For  a  minute  deiacriptJcvD  of  the  intricate  arningciucnt  of  the  muscular  fibers  in  the 
differunl  layers  of  the  utenis,  vide  lUlii;  "  RochcTohcs  siir  led  diapositions 
III u.4euk> uses  Je  Tut^-rus  diivcllop^es  pnr  tn  <rTo>sosse,"  Paris,  18(5-1. 

+  Krfitzkr,  "Anat.  Unters,,  iilwr  die  Musculatiir  dcr  nkbt  schwimgcni 
tor,"  "St.  Peterab.  med.  Ztschr.,"  1871,  Heft  ii.  p.  113. 
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tanco  from  the  fundus  to  the  symphy?])?  ])iibi3.  In  the  horizontal 
position,  in  which  the  utoriw  rests  u]>on  the  vertebral  eolumu,  its 
Ivogth  18,  on  tbc  contrary,  increased  unc]  its  width  diminished.  In 
fho  upright  position,  the  intestines  occupy  the  space  posterior  to  the 
uterus.  In  the  doreal  position,  the  intestines  lie  cliiefly  upon  the 
sides,  but  partly  too  in  front  of  the  ut4>rus. 

During  the  Hrst  three  months  of  pregnancy,  the  pyriform  shaj)e 
of  th(?  uterus  is  preserved.  During  the  succeeding  three  months.  o\v- 
inp  to  the  relative  increase  in  the  lateral  and  antero-post<?rior  diameters, 
the  body  gradually  assumes  the  apjieuranee  of  a  flattened  spheroid. 
Alter  the  sixth  month  the  longitudinal  diameter  again  preponderates. 
A?  tjie  dilatation  of  the  uterus  takes  ])lace  more  rajiidly  in  its  u]*per 
lltiUi  in  its  lower  segment,  the  cavity  of  the  organ  a^^surnes,  under 
nonuAl  condition?,  an  oval  shape,  with  the  narrow  end  pointi)ig  down- 
ward, corresponding  to  the  ovoid  shape  of  the  fa>tus  in  head-jiresenta- 
iions.  It  was  long  taught  and  believed  that  this  change  of  shape. 
ijcourring  ui  the  latter  months  of  pregnancy,  was  due  to  the  gradual 
Qufoldiug  of  the  cervix  uteri  from  above  downward,  which  thus  con- 
tributed to  the  enlargement  of  the  uterine  cavity.  It  is,  however, 
'  "••  that,  with  rare  exceptions,  the  cervix  uteri  maintuiiK*  it^  com- 
i  ifgrity  up  to  the  commeuccnieut  of  labor.     The  enlargement 

of  the  ntcrus,  necessitated  by  the  develoj>ment  of  the  foetus,  results 
chiefly  from  the  growth  and  distention  of  tlie  fundus  and  posterior 
uUrrine  wall.* 

The  cervix  uteri  ])articipate5  in  the  hypertrophy  of   the  entire 
nt«nia.     Its  development,  however,  is  completed  by  the  fourth  mouth, 

Land  is  the  result  not  so  much  of  increased  growth  or  new  formation 
fif  tissue-elements  as  of  Ihc  loosening  of  its  structure  ami  swelling 
from  serous  infiltration.  This  latter  is  the  consequence  of  a  liypera?mia 
of  the  cervix,  which  results  from  the  passive  relaxation  and  dilatation 
of  the  cervical  vessels.     It  occasions  a  phyj^iohtgioal  softening  of  the 

'itssnoa.  which  first  manifests  itself  in  those  portions  of  the  cervix 
where  the  least  resistance  is  encountered,  via.,  beneath  the  mucous 
membrHno  Iwginning  at  the  os  externum,  extending  outward  through 
iLc  muscular  structures  of  the  vaginal  portion,  and  afterward  upward 
toward  the  os  internum. f  The  follicles  of  the  cervical  mucous  mem- 
tMniQO  furnish  a  thickened  secretion,  which  tills  the  cervical  canal,  and 
forms  what  is  known  as  the  "  mucous  fdug."  Frequently  the  orifices 
of  the  follicles  become  occluded.  The  follicular  sacs  then  fill  with 
their  own  secretion,  and  project  from  the  mucous  surface  as  tlie  ovules 
of  Naboih.  Erosions  about  the  os  externum  are  rarely  absent  in  ad- 
vanced pregnancy. 

•  Kor  the  contrary  view,  maintained  by  Handl,  vide  note,  p.  28,  article  ''  Labor." 
fhortt    "2mt  Anatomic   und   Phrsiologiu  des  Cervix  Uteri,"   Eriangen,  1872,  pp 
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With  the  advanoo  of  pregnancy  an  apparent  shortoning  of  tlie  cer- 
vix takes  ])lacc,  at  first  conlined  to  the  vaginal  portion,  but  afterward 
involving  the  entire  organ.  The  earlier  explanation  of  this  phenomenon, 
and  one  which  still  metis  with  very  general  acceptance,  assumes  that, 
jifter  the  sixth  mouth,  a  gradual  unfolding  of  the  cervix  from  above 
downward  lakes  place,  which  contributes  to  the  enlargement  of  the 
uterine  cavity.  la  this  manner  space  is  provided  in  correspondence 
with  the  rapidly  increasing  growth  uf  tlic  foetus.  Tho  strength  of 
this  doctrine  lay,  in  a  great  measure,  in  tho  eeemingly  confirmatory 
evidence  afforded  by  digital  exiilorations. 

In  opposition  to  the  curreut  opinion,  Stoltz,  in  !iis  inaugural  thesis, 
published  in  183G,*  maintained  Hiat  tho  internal  os  remained  closed  up 
to  the  last  two  weeks  preceding  delivery,  when,  indeed,  under  the  in- 
fluence of  ]>ainlcss  coutractions,  the  effacemcnt  of  the  cervix,  described 
by  earlier  writers,  did  in  fact,  at  lea.st  in  primiparce,  take  place.  Stoltz 
explained  the  apparent  shortening  of  tho  cervix  as  the  result  of  a 
spindle-shaped  dilatation  of  the  cervical  canal,  causing  an  approxima- 
tion of  the  external  and  internal  orifices.  In  1859  Duucanf  furnished 
corroborative  evidence  of  the  general  correctness  of  Stoltz's  view,  by 
means  of  two  dissections  of  uteri  derived  from  women  who  died  re- 
spectively in  the  seventh  and  eighth  mouths  of  pregnancy.  In  these 
cases  the  length  of  the  cervix  uteri  had  undergone  little  or  no  change 
consequent  upon  pregnancy.  Duncan,  however,  in  common  with 
Stoltz,  admitted  that,  during  tho  latter  days  of  gestation,  incipient 
uterine  cuntractians  of  a  painless  nature  may  lead  to  the  opening  of 
the  internal  os.  In  18G3  he  showed  that  Stoltz's  discovery  had  beeu 
anticipated  by  Weitbrecht  in  1750,J  In  18(52  Professor  I,  E.  Taylor,* 
of  New  York,  stated,  what  is  without  doubt  true  in  the  majority  of 
cases,  that  the  cervix  remained  closed,  and  retained  its  entire  length  up 
to  the  very  beginning  of  active  labor.  In  evidence  he  offered  the  re- 
sults of  four  post-mortem  examinations  made  upon  women  dying  from 
accidental  causes  during  the  first  stage  of  labor.  ||  In  1873  I  found  in 
tlie  dissecting-ronm  a  woman,  seven  months  pregnant,  who  had  died 
in  the  first  stage  of  labor,  but  after  ddatation  of  the  cervix  had  well 
advanced.  The  bag  of  waters,  in  the  form  of  a  cylindrical  sac  two 
inches  in  diameter,  protruded  into  the  vagina.  Both  the  cervical 
orifices  were  distinctly  defined  ;  the  cervix  wjis  equally  expanded 
throughout  its  entire  extent ;  and  the  head  rested  above  the  os  inter- 
num.    The  cervix  clearly  formed  no  part  of  the  uterine  cavity,  but 


•  "Sur  lesdifftronts  ttats  ilii  col  tic  I'lit/'nis,  mai';  principalemcnt  our  Icadmngcments 
que  la  gestalion  et  rrtccoia-hciiient  lui  font  <'pr(iuvor,"  StrasboiirR,  1826. 

f  "On  the  rc-nii  Fteri  in  Pregnancy,"  "  Eirmfiiirc*h  Med.  Jour.,"  vol.  ir,  18B9,  p,  774. 

X  Vide  "Ediiibtirjih  M«l.  Jour.,"  PcptenibtT,  18*'.3. 

•Tatlob,  "  On  tho  CVrvix  Uteri,"  "Am.  Med  Times,"  Jiioe  21,  18<52. 

I  Vide  likewise  casu  of  Angus  ilcDonuld,  in  "  Gdiaburgb  Med.  Juur.,"  April,  1877. 


lANGES  IN  TOE  MATERNAL  ORGANIi=M   RY   PREGNANCY. 


87 


red  merely  as  a  communicating  piissage  between  the  utenis  and 
ina.     Dr.  Taylor  has  made  some  very  interesting  observations  upon 
the  action  of  the  cervix  during  labor,  using  for  the  purpose  a  large 
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Ftfl.  M. — ^AppeiiBDCc  of  vaginal  ptirtion  iu  primipara ;  ond  of  ninth  month.    (Taylor.) 

(thn>e  to  three  and  a  half  inch)  cylindrical  spcouhim,  by  means  of 
whicli  the  entire  process  can  be  freely  witnessed.  In  multiparous  women 
bo  has  seen  the  head  descend  during  a  pain  so  as  to  produce  complete 
obliteration  of  the  cervix,  and  then  recede,  leaving  the  latter  with  the 
eame  appearances  as  existed  previous  to  labor.* 

While  the  non-shortening  of  the  cervix  has  been  fairly*  demon- 
lied,  it  ie  not  so  clear  that  the  os  internum  remains  closed  in  all 
up  t4)  the  beginning  of  labor.  Certainly  there  are  rare  cxcep- 
doQS  to  the  rule.  Litzmann  \  reported  a  case  in  which  the  mem- 
branes  were  found,  at  the  time  of  labor,  attached  to  the  cervical  wall 
■fxnind  the  periphery  of  the  os  externum.  In  a  few  instances  I  have 
bad  An  opportunity,  during  the  last  period  of  pregnancy,  to  deter- 
mine bj  touch  the  dilatation  of  the  os  int-eraum.  The  cervix,  how- 
erer,  did  not  expand  in  such  a  way  as  to  become  continuous  with  the 
cavity,  but  remained  distinct  and  apart,  preserving  its  inde- 
i  r  existence.     How  far  such  a  dilatation  is  due  to  painless  labor 

it  M  impoEsible  to  say.     Milllor  J  regards  it  rather  as  the  result  of  the 

•  "MeA  Record,"  October  13,  I.S77. 

f  "  Dtts  Vcrboltcn  dc«  CVrris  Uteri  inkier  Scbwungerschaft,"  "Arch.  f.  GynaeU.,"  Bd. 
x,p.  ISO. 

%  "  Unteraichungcn  iibcr  die  Ycrkflrzung  dcr  Vaidnnlportion  in  den  letzten  Monaton 
dvrGnndiUt  ":  S^anzoni's  "  Bcitrigc,"  Bd.  t,  II.  2,  1S69,  pp.  306  rf  uq.  Muller  doea 
MM,  bowcfcr,  exclude  the  poasible  action  of  utorinc  contractionB. 
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pressure  of  the  head  npom  tho  suftcricil  cervix.  I  liiid  once  occasion 
to  exumine  ii  maltipara  toward  the  end  of  gestation,  to  determine  the 
question  aa  to  the  safety  of  licr  making  a  railroad  journey  to  a  neigh- 
boring city.  I  found  the  houd  tow,  the  cervix  soft,  and  the  os  inter- 
num clearly  dilated  to  the  size  of  a  dollar.  Two  weeks  later  1  vrns 
called  to  sec  her  in  the  early  stage  of  labor,  and  found,  under  the 
influence  of  the  uterine  contractions,  ilie  canal  of  the  cervix  hud 
again  dosed. 

The  apparent  shortening  of  the  cervix  is  unqnestionably  due  in 
jiart  to  the  swelling,  incident  to  pregnancy,  of  the  vaginal  mucous 
mcmbnine,  and  of  the  vascular,  loose-meshed  tissues  surrounding  the 
cervix  at  the  vaginal  junction.  Bui,  in  addition,  a  noticeable  differ- 
ence may  Ix?  ob.'^erved  between  ca^^es  in  which  the  head  occupies  the  pel- 
vis and  those  in  whicli  it  rests  upon  an  iliac  fossa.  In  the  latter  the 
cervix  is  found,  both  by  <he  sjicculum  and  by  the  touch,  to  have  prc- 


Fio.  67.— Appenroncc  of  cervix  in  inultipura;  ninth  month.    (Taylor.) 

serred  its  entire  length.  In  the  former,  on  the  contrary,  the  anterior 
lip  is  often  obliterated,  while  the  length  of  the  canal  and  the  posterior 
cervical  wall  remain  unchanged. 

In  explanation  of  this  phenomenon,  it  is  to  be  borne  in  mind  that 
in  the  upright  position  the  uterus  forms  with  the  horizon  an  angle  of 
thirty  degrees.  The  weight  of  the  ovum,  resting  upon  the  inclined 
jtlane  of  the  uterus,  increases  the  convexity  of  the  anterior  wall,  and 
the  head  of  the  fu'lu?,  when  it  enters  the  i>elvic  cavity,  docs  not  fall 
directly  upon  the  os  internum,  but  soniewbat  in  trout,  producing,  in 
accordance  with  the  laws  of  gravity,  a  bulging  of  the  anterior  lower 
segment.     Ujion  vjigimd  examination  the  head  is  felt,  therefore,  low 
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down,  iiml  covered  by  Hie  utorine  walls,  while  the  cervix  is  directed 
bttckwiml,  not  tilwaj's  in  the  mediun  line,  and  is  often  reached  with 
difficulty,  becauso  the  finger,  in  paissing  to  it,  has  first  to  make  the 


I 


Fia.  (8.— Sbowiug  iko  convexity  of  the  anterior  wall  produceU  bjr  tLo  weight  of  the  ovum. 

circuit  of  the  child's  hetid.  The  bulgiurr,  jirodiicod  by  the  lutt<»r, 
effaces  the  angle  between  tlic  anterior  lij)  iind  tlie  vaginal  wall,  while 
the  posterior  lip  remains  unchanged.  The  canal  of  the  cervix  assumes 
a  nearly  vertical  direction,  and  wlien  examined  with  cure,  with  due 
rrgard  to  the  physiological  i^oftcning  of  its  tissues,  is  found  to  have 
prfsrrvod  it-s  normal  length.  By  pu.«bing  the  head  away  from  the 
cerrix,  or  by  j)laciiig  the  patient  in  the  knee-elbow  position,  so  as 
to  allow  the  head  to  recede,  the  anterior  liji  resumes  its  normal  di- 
mcnsion^.* 

In  the  vagina  changes  take  place  corresponding  to  those  in  the 
ulerns,  though,  of  course,  less  in  degree.  The  smootli  nnisoulur  libers 
bj7)ertrophy ;  the  vessels  of  the  venous  plexus  increa.se  in  size  and  im- 
|>art  a  bine  color  to  the  vaginal  walls  ;  the  mucous  membrane  becomes 
thickened,  and  furnishes  a  more  abundant  socretian.  The  mucous 
membrane  likewise  incrca.ses  in  length,  so  that,  in  spite  of  the  fact  that 
It  i*  lifted  upward  by  the  elevation  of  tlie  uterus,  the  anterior  vaginal 
wall  not  unfreqxiently  protrudes  from  the  vtilva.  The  papilla?  .swell 
and  impart  a  granular  feel  to  the  finger. 

Tlie  vulva  becomes  turge^cent,  the  labia  gape  apart,  to  the  mucous 

•  P,  MtrLUCR,  op.  eit.,  p.  34-2. 

Lorr,  "  V'crhaltcn  dca  Cervix  Uteri  wahrcnd  dcr  Schwan^orschaft,"  p.  71. 

I.  K.  Tatloii,  "Non-shortening  of  tiic  Cervix  during  Gesttttion,"  "Med.  Record," 
October  13,  lUtl,  p.  OIC,  with  verbal  statcroent  of  the  author  conccralng  the  results  of 
Hu  csaiainatioDB  of  pregnant  women  in  the  gcnu-pcctornl  poBJtiou. 
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surface  the  enlargement  of  the  veins  and  venous  plexuses  gives  a 
dusky  hue,  and  the  follicles  secrete  abundantly. 

The  connective  tissue  between  the  layers  of  the  broad  ligaments 
and  around  the  uterus  becomes  succulent  from  serous  infiltration. 
The  lymphatics,  which  convey  away  the  waste  engendered  by  the  rapid 
tissue-changes  in  the  pelvic  organs,  enlarge  in  conformity  with  the 
increased  labor  thrown  upon  them.  The  hips  broaden  from  the  de- 
posit of  fat  in  the  subcutaneous  tissue  of  the  entire  pelvic  region. 


Fio.  69.— Diajfram  representing  changes  in  the  cervix  resulting  from  pressure  of  child's  head 

on  anterior  wall.    (Lott.) 

With  the  growth  of  the  uterus  the  abdominal  walls  are  put  upon 
the  stretch,  and,  in  well-nourished  individuals,  are  increased  in  thick- 
ness, by  the  more  abundant  formation  of  adipose  tissue.  By  the  fifth 
month  the  navel  begins  to  diminish  in  depth,  and  about  the  seventh 
month  becomes  level  with  the  skin.  During  the  last  two  months  the 
navel  often  is  everted  by  the  pressure  of  the  uterine  tumor,  and  forms 
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>andod  elevation.  Another  consoqueuco  of  the  stretching  of  the 
)minal  walls  is  the  formation  of  reddish,  bluish,  and  ut  times  of 
white  glistening  streaks  (strite),  which  do  not  disa]ijK?ar  after  delivery, 
though  they  lose  their  coloring.  They  rarely  fail  in  the  last  third  of 
pregnancy.  They  arc  found  most  abundant  upon  the  lower  half  of 
I  he  abdomen,  especially  upon  the  sides,  whore  thoy  form  curved,  sinu- 
oua  lines.  Tliey  are  duo  to  an  atrophic  condition  of  all  tlio  ekin-lay- 
era,  bo  partial  obliteration  of  the  lynijili-spaccs,  and  to  a  coudensatioa 
nf  the  connective-tissue  elements,  which,  in  place  of  forming  rhomboid 
meshes,  run  parallel  to  one  another.*  Striae  are  produced  likewise  in 
juvthological  distentions  of  the  abdomen,  and  are  not  peculiar  to  preg- 
nancy. Similar  streaks  form  upon  the  nates  and  ujiou  the  anterior 
and  posterior  surfaces  of  the  thighs.  They  may  occur,  too,  indepen- 
dent of  pregnancy,  as  in  the  rapid  development  of  the  hips  at  puberty. 
I'ainfnl  sensations  at  the  cost.il  insertions  of  the  abdominal  muscles 
art'  oft^n  experienced  during  ])regnancy.  They  occur  more  commonly 
in  multipara,  and.  owing  to  the  preponderance  of  the  right  lateral 
])odtion  of  the  uterus,  with  greater  frequency  upon  the  right  side. 
Sometimes  the  recti  muscles  are  separated  from  one  another.     This  is 

,Bpecially  liable  to  take  place  in  C(j»ntractcd  pelves,  and  in  women  of 
Bnudl  stature,  in  whom,  on  account  of  the  iusuUicient  longitudinal 
diameter  of  the  abdominal  C4ivity,  the  uterus  is  forced  to  make  fur 
itself  the  space  re«iuisite  for  its  development  to  term  at  the  expense  of 
the  abdominal  walls. 

The  mammary  glands,  previous  to  gestation,  arc  lirm  and  nearly 
hemieipherical.  During  pregnancy  the  breasts  increase  in  volume,  and 
present  characteristic  changes  in  structure  and  consistence.  These 
changes  are  due  to  a  swelling  of  the  connective  tissue  of  the  organ, 
the  development  of  glaudnbir  acini  along  the  course  of  the  lactiferous 
dncts,  and  the  increased  deposition  of  fat  between  the  lobes.  The 
enlargement  of  the  breast  often  bcgiu?  in  the  second  month,  and  he- 
comes  noticeable  between  the  fourth  and  iifih  months  of  gestation. 
With  the  development  of  the  gliindular  structure  the  bnrasts  possess  a 
knotty,  uneven  feci,  more  marked  at  first  about  the  periphery  of  the 
organ,  and  thence  proceeding  gradually  toward  the  nipple.     The  veins 

lOnlarge-,  and  form  a  tracery  beneath  the  skin.  Early  in  pregnancy, 
funne68  of  the  breasts,  and  pains,  shooting  toward  the  axilla,  arc  often' 
experienced.  Ag  the  breasts  increase  in  size,  the  cutis  yields  in  many 
women  alxjut  the  periphery,  where  the  tension  is  greatest,  whereby 
bluihh,  white,  or  reddish  lines,  like  those  remarked  upon  the  abdomen 
sod  thighs,  make  their  appearance. 

The  nipple  becomes  elongated,  is  more  sensitive,  and  enters  readily 
Into  an  erectile  condition.     Changes  in  the  areola  are  justly  regarded 

•  Bcsrr,  "  The  Ciottrioea  of  Pregnancy,"'  "  Trans,  of  the  Am.  Gynoec.  Soc.,"  rol.  Iv,  p. 
Ht 


92 


PnYSIOLOGY  OF  PREGXANCY. 


as  among  the  most  important  cvidencos  of  the  existence  of  pregnancy. 
Ofteu  as  early  as  the  second  month  the  areola  has  a  soft,  cedematous 
feel,  and  is  raised  ahovo  the  level  of  the  surrounding  skin.  The  seba- 
ceous follicles,  ten  to  twenty  in  number,  enlarge,  and  bedew  the  sur- 
face with  moisture.  By  the  middle  of  pregnancy  a  circle,  due  to  pig- 
mentary defiosit,  is  formed  around  the  ui{>ple,  the  coloration  of  which 
depends  in  part,  though  not  altogether,  upon  the  complexion  of  the 
indiviilual,  being  usually  more  intense  in  brunettes  than  in  women 
with  fair  hair  and  delicate  skins.  In  the  negresa  the  areola  is  jet- 
black,  while  in  the  albino  it  is  of  a  delicate  rose-color  (Montgomery). 
The  diameter  of  the  ]figmented  circle  averages  from  an  inch  to  an  inch 
and  a  half,  though  it  sometimes  greath' exceeds  the  figures  mentioned. 
In  the  latkr  part  of  jnt-gimncy  there  often  forms  around  the  outer  part 
of  the  areola  a  so-called  seeondai-y  areola,  cnnsistingof  scattered  round 
spots,  presenting  the  appearance  as  thougli,  to  use  the  language  of 
Montgomery,  tho  color  had  been  discharged  by  a  shower  of  drops. 
This  peculiarity  is  due,  for  the  most  part,  to  the  presence  of  enlarged, 
non-pigmcnt<!d  sebaceous  follicles. 

The  pressure  of  the  gravid  uterus  gives  rise  to  functional  disturl>- 
ances  in  tho  neighboring  organs  of  the  pelvic  cavity.  The  capacity 
of  the  bladder  is  diminished,  and,  as  a  consetpience,  increased  fre- 
quency of  urination  results.  In  some  women,  when  the  bladder  is 
moderately  full,  the  mere  act  of  coughing  or  sneezing,  or  the  upright 
posture,  pmduces  involuntary  discharges  of  water.  Constipation  is 
common,  duo  not  so  much,  liowever,  to  mechanical  obstruction  as  to 
diminished  intestinal  action.  Iti  the  latter  mouths  of  pregnancy, 
pressure  on  the  sacral  nerves  gives  rise  at  times  to  numbness  of  the 
extremities,  nouraluic  pains,  cramps,  and  hindered  loconiotion.  CEde- 
mn  of  the  hover  half  of  tiic  b<.nly  and  varicose  dilatation  of  the  veins 
of  the  legs,  the  rc^ctnm,  and  vulva,  are  referable  partly  to  pi-essure  and 
partly  to  tho  increased  vascular  fullness  of  tlie  pelvic  vessels  induced 
by  pregnancy. 

ChANOES   effected   IX  THE  ENTIRE   OBQANISH. 

Corresponding  to  the  enormous  development  of  the  vascular  ap- 
paratus in  the  gravid  uterus,  there  is  an  increase  in  the  total  qnantity 
of  blood  in  the  circulation.*  Thus  a  sort  of  jilethora  is  formed,  which, 
however,  is  serous  in  character.  The  red  blood  corpuscles,  the  albu- 
men, the  iron,  and  the  salts  of  the  blood  are  diminished,  while  the 
white  blood  corpuscles,  the  tibrine,  and,  above  all,  the  water  of  tho 
blood,  are  increased.     These  changes  are  exjilained,  in  part  at  least,  by 

*  Tliifl  nsacrtion,  which  Ls  8iin]jly  the  formal  statcrnonl  of  a  phj-siolojncal  noccsnty, 
has  been  experin«?ntally  proved  to  be  correet  to  bitchep  by  Spiogelbtrg  and  Gsclit'idliii. 
Vidt  "  Untcrsuchungcn  uber  die  Blutinenge  irichtiger  Hunde,"  "Arch.  f.  Ojnaek.,"  Bd. 
It,  p.  112. 
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the  dtmands  mmlc  ujmju  tlie  maternal  systom  by  the  growing  ftptus. 
With  increased  waste  in  the  organism,  as  evidenced  by  an  augmenta- 
tion in  the  carbonic  acid  and  urea  eliminated,  there  is  usuallv  dimin- 
ished ca])acity  to  talie  and  assimilate  food.  How  far  these  causes  are 
'operative  in  producing  the  above-mentioned  conditions  is  shown  by  the 
sUffht  degree  of  hydnemia,  or  the  entire  absence  of  blood  impoverish- 
ment, in  women  who  posr^icss  during  pregnancy  good  aj>potite8  and 
rxwUcnt  digestions,  and  who,  at  the  same  time,  arc  able  to  jirocnre  an 
abundance  of  nutritious  food.* 

An  a  necessary  corollary  to  the  increase  of  tlie  totsil  blood-supply 
in  pregnant  women,  the  maintenance  of  the  circulation  would  require 
either  greater  frequency  in  the  contmctions  of  the  heart,  or  tlint  the 
entire  quantity  of  blood  entering  the  ventriclea  during  the  diastole 
should  be  incroaaed.  Now,  it  is  known  that  the  fret|uency  of  the  pulsa- 
tions of  the  heart  remains  unchanged.  For  the  alternate  contingency, 
however,  the  dMatation  of  the  cavities  becomes  a  necessity.  For  the 
same  reason  the  arterial  tension  is  increased,  imparting  a  fullness  to 
the  palijo,  which  was  formerly  regarded  as  an  indication  fur  venesec- 
tion. The  interposition  of  the  enlarged  and  multiplied  vascular  chan- 
nels in  the  j)elvic  organs  increases  the  labor  thrown  upon  the  heart,  in 
re«il)oni9e  to  which  an  eccentric  hypertrophy  of  the  left  ventricle  takes 
plai«.f 

Pregnancy  increases  the  size  of  the  thyroid  gland.  In  districts 
wlicre  goitre  is  endemic,  and  in  women  in  whom  a  jire<lisposition  al- 
ready exists,  pregnancy  may  produce  a  temporary  form  of  the  disease, 
or  furnish  the  starting-point  of  the  permanent  affection.  J; 

In  rather  more  than  half  the  cases  of  pregnancy,  thin  bone-like 
lamellie.  consisting  chiefly  of  i)hosi)hatc  and  carbonate  of  lime,  nicas- 
oring  from  one  sixth  to  one  half  a  line  in  thickness,  are  found  deposited 
npon  the  inner  surface  of  the  skull.  These  plates  have  been  termed 
■  oeteophyt<'8  by  Rokitansky.  Tliey  occur  after  the  third  month,  and 
mre  found  chiefly  ujion  the  frontal  and  parietal  bones,  especially  along 
the  course  of  the  sulcus  falciformis  and  the  arteria  fueninr/ea  tnedia.* 

We  have  already  noticed  the  increase  in  the  carbonic  acid  discharged 
by  the  longs  during  pregnancy.  Andml  and  Gavariet  found  the  mean 
consamption  of  carbon  hourly  in  pregnant  women  equaled  8  grammes 

♦  tlAKSK,  "  P;i«  Bliit  diT  S<'hwang:ercri,''"  Airb.  f.  rryiiaok.,"  M.  x,  p.  3.*1.    17</r  iJi</., 
for  new  eipcrimunts  rclativi'  to  tliu  diniimition  iu  Use  suits  und  iron  (hteuiutin)  of  the' 
bkxxi,  and  for  facts  relative  to  incrca.<H-d  ikstrurtive  nn^lmilntiun. 

f  t'vT  the  rciiulte  of  Larchcr  and  other  French  iavcstit^tors  upon  this  point,  vide 
Jonlin,  "  Tniit*  complct  d'«ccouchemi>nt,"  p.  383. 

I  L.  T*iT,  "  Enlargement  of  the  Tbyroid  Ikwly,"  '•  Obitel.  Jour,  of  fcr.  Brit,  and  Ire," 
Jane,  18T5. 

•  FuaxTER,  "Uandbuch  dcr  patholog.  Anat.,"  Bd.  ii,  p.  946.  Tlieso  ostcophvtes  are 
DOt  peooliar  to  pregnamtv ;  they  likewise  occnir  coniinoaly  in  consumptivca.  "  Xouvcau 
Dkt.  de  Chir.  ct  de  116d.,"  t.  xvii,  Art.  "  GrossceBC." 
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inBtoad  of  6*4  grammes,  as  in  menstruating  women.  The  thorax  is 
increased  in  breadth  and  diminished  in  depth,  a  condition  which 
becomes  reversed  after  delivery.  There  ia  asually,  toward  the  end  at 
least,  a  diminution  in  the  vital  cupacity  of  the  lungs.*  Subjectively, 
there  is  often  experienced,  especially  in  primiparse,  a  sense  of  oppressed 
respiration  during  the  latter  months  of  pregnancy.  This  feeling  is 
relieved,  however,  to  a  considerable  extent,  when  the  uterus,  in  the 
last  two  to  three  weeks  of  pregnancy,  sinks  downward  and  forward. 

Very  few  pregnant  women  csca]x;  altogether  troubles  of  digestion  ; 
of  these  the  most  common  are  nausea  and  vomiting,  due  to  spasmodic 
contractions  of  tlie  stomach  and  diaphi-agm.  The  nausea  and  Tomit- 
iug  usually  occur  on  wiikiug  in  tlie  morning,  i.  e. ,  with  an  emptv 
Btomaoh,  more  rarely  after  meals.  In  a  few  cases,  these  gastric  dis- 
turbances tfike  place  only  three  or  four  times  in  the  beginning  of 
pregnancy,  upon  the  lirst  supjircs-sion  of  the  menses.  TTsually,  how- 
ever, they  recur  daily  during  the  first  three  months,  and  then  gradu- 
ally disappear.  In  the  early  period  of  pregnancy,  the  appetite  is,  as 
a  rule,  capricious,  like  that  of  chlorotic  women.  Some  are  said  to 
crave  titiusual  and  even  disgusting  articlea  of  food  (longings).  An 
increased  secretion  of  the  salivary  glands  is  often  a  noticeable  symptom. 
The  bowels  are  more  commonly  constipated.  In  a  few,  however,  diar- 
rhoea takes  place,  often  about  the  time  of  the  month  when  the  woman 
would,  if  not  pregnant,  have  her  menstrual  flow. 

It  is  not  surprising  that  in  the  first  three  months  of  pregnancy 
many  women  lose  their  flesh  and  color,  have  dark  I'irclcs  about  their 
eyes,  and  wear  a  drawn,  haggard  look  ;  but  after  the  third  month,  or 
later,  after  fetal  movements  have  been  felt,  the  appetite  rctumB.  the 
digestion  I>econies  more  active,  Iho  nutrition  is  improved,  and  an  in- 
crease of  weight  in  normal  cases  takes  j)lare,  which  can  rot  be  accounted 
for  simply  by  the  growth  of  the  ovum.  According  to  Gassner's  esti- 
mates, the  average  gain  in  the  eight  months  amounts  to  five  and  a 
half  pounds,  in  the  ninth  month  to  three  and  a  half  j)Ounds,  and  in 
the  tenth  month  to  about  tliree  and  a  quarter  pounds.  The  total 
increase  he  found  not  far  from  one  thirteenth  of  the  entire  weight  of 
the  body,  f 

We  have  already  noticed  the  pigmentation  of  the  areola  in  speaking 
of  the  changes  jiroduced  in  the  breasts  of  pregnancy.  The  forehead 
likewise  at  times  becomes  covered  with  dirty-looking  brownish  patches, 

•  Dohrn  fotind  that  in  sixty  per  cent,  tliere  was  a  roarkcd  diminution  io  the  ritoj  cn- 
l»aeitj  of  the  lun^js  of  women  in  the  Inttcr  part  of  pregnancy,  as  compared  with  that  of 
the  Bwnc  women  tested  twelve  to  fourlocii  dnys  after  d'livery,  "  7.ur  Ecnntniss  dcr 
Einflusses  Ton  Schwangeischnft  und  Wochvnbelt  auf  die  vitale  Capacitat  der  Lungen," 
"Monatsschr.  f.  Gcburtsk.,"  IJd.  xxriii,  18C6,  p.  4ri7.  Earlier  obscn-ations,  not  cnUrelj 
in  accord  with  those  of  Dohrn,  were  mndc  by  Fabius  and  Wintrich.  Vide  Spieoklbkbo, 
"Lehrbuch  dcr  Gcburtshulfe,"  1877.  p.  63. 

+  "  Monntsscbr.  L  Geburtsk.,"  Bd.  six,  p.  I. 
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Ijtch  may  extond  over  the  entire  faeo.  especially  over  the  eyelids,  the 
root  of  llie  nose,  and  the  upper  lip.  These  spots,  with  ihe  disfigure- 
ment they  occasion,  rarely  remain  permanent,  but,  as  a  rule,  disap- 
I  '    rlly  after  confinement.     Similar  discoloration^  are  often  ob- 

.il>imt  the  external  organs  of  generation,  \\\nn\  the  abdomen, 
and,  with  considerable  constancy,  along  the  linca  alba  and  around  the 
Dmbilicu^ 

Owing  to  the  increased  arterial  tension,  the  urine  is  more  abundant 
•and  watery.     Albumen  in  the  urine  is  not  an  infrequent  occurrence, 
'dac,  probably,  in  the  milder  coses,  to  transitory  catarrhal  affections 
of  the  bladde'r.* 

The  nervous  system  becomes  more  impressionable.      The  whole 

character  frequently  undergoes  a  change.     Tlie  most  amiable  of  women 

are  liable  to  become  fretful,  peevish,  and  unreasonable.     The  epirits 

•re  oftvn  depressed,  especially  in  the  earlier  months,  when  the  general 

natrition  is  most  impaired.     The  melancholia  in  women  already  prc- 

bdi$posed  to  insanity  may  terminate  in  mania.     The  memory  is  gon- 

'CT»lly  weakened,  especially  in  women  who  have  borne  a  number  of 

children  in  rapid  succession.     On  the  other  hand,  nervous  women 

-   i  .'-3  lose  their  nervousness,  and,  exceptionally,  there  are  individ- 

1  ■•  cxjierience  during  pregnancy  a  peculiar  sense  of  well-being. 

Jicuralgic  affections  are  common  (face-ache,  toothache,  etc.) ;  local 

:t  ~  ''    -ia  and  paresis  occur  at  times  ;  the  senses  are  often  disordered 

I  ('ia,  amaurosis,  amblyopia,  deafness,  jxjrversions  of  taste  and 

iftutcU)  ;   pruritus  is  sometimes   troublesome  ;  and,   finally,  pregnant 

women  are  subject  to  attacks  of  dizziness  and  syncope. 


CHAPTER  V. 
TITE  DIAGNOSIS  OF  PREG NANCY. 


,  Sign*  of  pre^^ancj. — Suppression  of  menses. — Nousca. — Salivntion. — Dreagla. — Increaw 
©f  abdonii'a. — Changca  of  the  os  and  cervix. — Quickcninp. — Callottemcnt. — Fetal 
hvart-beat. — I'tcrinc  bniit, — Funic  souffle. — Interrogation  of  the  patient. — Methods 
•  •f  phr«ic*I  examiDBtion. — Inspection  of  ab<Joincn. — Palpation. — Auscultation. — The 
«a;;iiial  touch. — Distinction  between  firat  and  ."(ubseriuent  prc^ancies. — Diagnosis  of 
•l^alJi  of  ftctus. — Duration  of  preifnanc)', — ProJietion  of  diy  of  confinement  from 
•late  of  ladt  menstruation. — Date  of  quickening. — Size  of  uterus. 

A  THOROUOn  familiarity  with  all  the  signs  which  lead  xw  to  the 
recognition  of  pregnancy  is  an  essential  part  of  the  outfit  of  every 
practicing  physician.     The  reasons  for  this  are  obvious.     Mistakes  as 

*  EALTXXiuca,  "  Ucber  Aibumlnurie  und  ErkrankungCD  der  Qarnorganc  in  der  Fort- 
pft«i«nng»pcriode,"  "  Arch.  f.  Gjnaek.,"  Cd.  iii,  p.  I. 
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to  tho  diagnosis  of  the  pregnant  state  can  never  be  covered  lip.  They 
therefore  inevitably  subject  the  nuthor  of  them  to  criticism  and  ridi- 
ciUo.  But,  apart  from  ]jcrsoiial  euiii.si«!erutions,  it  is  to  be  remembered 
that,  in  tlie  practice  of  both  medicine  und  surgery,  the  coexistence  of 
pregnancy  not  infrequently  modifies  materially  tho  prognosis  and 
treatment.  Jloroover,  it  is  one  of  the  most  grateful  functions  the 
physician  is  called  upon  to  perform  to  be  able  to  dissipate  unjust 
suspicions  of  pregnancy,  which  sometimes  cloud  tho  reputations  of 
perfectly  pure  women.  On  the  other  hand,  the  writer  has  known 
many  ca^cs  of  grievous  wrong  and  injustice  done  to  the  innocent  by 
a  careless,  hasty,  and  inconxct  decision  on  the  part  of  the  medical 
examiner.  Tho  so-called  "signs  of  pregnancy "  arc  based  upon  tho 
physiological  changes  which  take  place  in  the  ovum,  and  the  changes 
wrought  by  tho  growth  of  the  ovum  upon  the  niaterna)  organiem. 
Many  t)f  the  signs,  therefore,  possess  little  weight,  und  serve  only  to 
draw  attention  to  the  possible  existence  of  pregnane}'.  A  number  of 
tho  signs  taken  together  furnish  cumulative  evidence  of  the  jjroba- 
bility  of  pregnancy.  There  are,  however,  single  signs>  which,  taken 
individually,  make  pregnancy  prol)able  ;  only  a  few  possess  a  positive 
signiticancc.  Hence  the  rule  that  the  physician  keep  ever  in  mind 
possible  sources  of  etrror,  and,  in  cases  of  doubt,  that  he  maintain  a 
prudent  reserve  in  the  expression  of  his  opinion. 

Tho  diagnosis  of  pregnancy  depends  upon  an  acquired  facility  in 
the  mental  grouping  of  symptoms  in  the  order  of  their  respective 
weight,  mid  upon  a  familiarity  with  all  the  methods  by  which  objective 
BXTiiptoms  can  be  determined. 

We  have,  therefore,  to  consider  : 

1.  Tho  signs  of  pregnancy,  with  their  liniitatious  and  possible 
sources  of  errf>r. 

3,   Methods  of  physical  exploration. 

3.  The  differeiitiul  diagnosis  of  pregnancy. 


The  Signs  of  PREc.ifAXCY. 

The  suppression  of  the  menses  is,  to  most  women  who  have  been 
exposed  to  impregnation,  the  first  warning  of  the  occurrence  of  con- 
ception. Certainly,  whore  they  have  been  previously  habitually  regu- 
lar, this  sign  nu^ly  leads  them  into  error.  Still  it  is  by  no  means 
reliable.  To  estimate  it  at  its  true  value,  it  is  necessary  to  bear  in 
mind  the  numerous  alierrations  to  which  tlie  menstrual  function  is 
subject.  In  married  women  a  retardation  of  the  menses  for  a  few 
days,  or  even  two  or  three  weeks,  is  not  an  uncommon  occurrence. 
These  rctardations  are  not  unusual  in  newly-married  women,  in  whom 
the  disturbance  apjwars  to  follow  the  novelty  of  the  matrimonial  rela- 
tion. Again,  they  may  be  the  result  of  c<»lds,  fatigue,  and  mental 
emotions.     lu  tho  unmarried,  who,  by  reason  of  imprudent  conduct, 
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have  had  occasion  to  fear  pregnancy,  a  retardation  sometimes  occurs 
as  Uie  result  of  juirc  apprehension. 

The  causes  of  amonorrho-a  do  not  need  to  be  specified  here.     They 

ojx^rativc  in  the  married  tus  well  as  in  the  unmarried.  The  family 
'physician,  however,  cognizant  of  the  j)ecu liar! ties  and  temperaments 
of  hie  f»atients,  will  easily  recognize  such  conditions,  and  separate 
tht.»m  from  the  cessation  of  the  niunses  in<hiced  by  pregnancy.  Should 
any  tlojiht  exist,  of  course  it  would  be  proper  to  suapcnd  judgment, 
and  await  the  advent  of  other  symptoms  before  expressing  an  opinion. 

Pregnancy,  while  it  8U8|)cnd8  ovulation,  the  usual  concomitant  of 
meustniation,  is  not  incompatible  with  a  periodic  flow,  which  may 
ohscorc  the  diugnosis.  When  conception  occurs  immediately  prior  to 
ft  menstrual  |>eriod,  it  frequently  does  not  arrest  the  discharge,  though 
it  usually  dimiuishea  the  amount,  A  few  women  have  periodic  dis- 
charges during  the  lirst  two  or  three  months  of  pregnancy,  and,  in 
TBTJ  rare  cac-es,  throughout  its  entire  duration.  Authors  have  like- 
wise recorded  instances  of  women  whoso  habit  it  Wiis  to  menstruate  (?) 
»ly  during  pregnancy  (Montgomery).  In  all  such  cases  it  is  prob- 
)Ie  that  the  haemorrhage  is  of  cervical  origin.  In  one  instance  my 
friend  Dr.  L.  M.  Yale,  of  this  city,  verified  the  presence  in  the  cor- 
rical  canal  of  a  small  mucous  poly]ius,  with  the  removal  of  which 
the  trouble  disappeared.  In  mentioning  these  deviations  from  the 
suindanl,  it  is  necessary  to  invito  the  student  to  view  them  in  pro])er 
perspective.  They  are  of  extremely  rare  occurrence,  and  the  physician 
will  not  often  fall  into  error  who  maintains  a  skeptical  attitude  toward 
cases  of  supposed  pregnancy  in  which  apparently  normal  menstruation 
te  rt-'port^Mj  to  continue. 

In  women  who  are  habitually  irregular,  or  in  whom  the  menstmal 
jwriods  are  absent  altogctlier,  the  question  of  the  existence  of  preg- 
nancy is  often  in  the  early  months  a  very  puzzling  one.  There  are 
>w  and  then  patients  who  menstruate  only  at  long  intervals.  If  they 
toce  Kuspect  pregnancy,  they  arc  apt  to  simulate  other  corroborative 
nignsi ;  or,  on  the  other  hand,  they  may  proceed  far  in  gestation  with- 
rmt  th«'  Hlight^-iiit  misgivings  of  their  true  condition.  In  such  instances 
the  physician,  unless  ho  bases  his  oi)iiiiou  on  purely  objective  symp- 
toms, ifi  at  times  drawn  into  error,  which  places  both  himself  and  his 
patient  in  a  ludicrous  position. 

In  the  sjime  category  arc  to  be  placed  cases  of  pregnancy  occurring 
in  nursing  women  before  the  return  of  the  menses,  in  young  girls 
U'fore  the  appearance  of  menstruation,  and  in  women  who  have  ap- 
parently pa.«j<ed  the  climacteric. 

Among  the  nympnlhrtir  disturbances,  those  of  the  stomach  possess 
_the  greatest  diagnostic  importance.  Nausea  aud  vomitimj,  occurring 
fiecially  in  the  morning,  and  following  suppression  of  the  menses,  are 
to  which  the  women  themselves,  aud  the  laity  in  general,  attach 
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great  value.  They  are,  however,  eometimes  absent  in  pregnancy,  while 
they  are  present  in  a  variety  of  other  conditions.  They  are  notable 
features  of  chlorosis,  where  thoy  are  likewise  often  associated  with  sus- 
pension of  menstruation.  However,  jifter  eliminating  other  morbid 
causes,  they  are  always  suspicious  symptoms  in  women  who,  in  their 
se.xaal  relations,  have  exposed  themsclvea  to  conception,  and  who 
never  experienced  similar  sensations  in  the  unimpregnated  state. 
Abundant  salivafion  possesses  a  similar  signilicance.* 

Tingling  sensations  and  swelling  of  the  breasts,  targeseence  and 
pigmentation  of  the  areola,  the  development  of  the  glandular  follicles 
around  the  nipple,  enlarcjement  of  tlie  superficial  veins,  and  the  secre- 
tion of  railk,  are  valuable  though  not  infallible  signs  of  pregnancy. 
Thus,  painful  sensations  and  sympatlietic  swelling  of  the  breasts  may 
depend  xipon  pathological  couditions  of  the  sexual  organs.  To  be  of 
iraportiinee,  they  should  be  persistent  and  progressive.  The  coloration 
may  be  the  relic  ^)f  a  previous  prej^rianey.  The  other  changes  in  the 
areola  rarely  lead  us  into  error  wlien  they  are  present,  but  I  have 
often  noted  their  entire  absence.  I  have  likewise  noted  cases  where 
there  wjis  entire  absence  of  milk  in  the  breasts  until  after  continemont. 
Numerous  and  very  curious  instances  of  milk  in  the  breasts  of  the 
non-pregnant  have  been  recorded.  The  importance  of  these  excep- 
tions is  greatly  lessened  by  the  fact  that  milk  rarely  appears  in  preg- 
nancy before  the  development  of  other  signs  which  enable  as  to  make 
the  diagnosis  certain. 

Increase  in  the  size  of  the  abdomen  during  the  child-bearing  period 
always  suggests  the  existence  of  pregnancy.  But  it  is  to  be  remem- 
bered that  it  is  not  invariably  of  uterine  origin.  Thus,  it  may  result 
from  asc;ites,  from  an  excessive  deposit  of  adipose  tissue  in  the  abdom- 
inal walls,  from  tympanitic  distjcntion,  and  from  various  abdominal 
tumors  having  no  connection  with  the  uterus.  If  the  enlargement 
proves  to  be  due  to  a  uterine  tumor,  we  have  then  to  exclude  fibroids 
in  the  earlier  months,  subinvolution,  and  the  increase  of  size  often 
associated  wiih  peri-uterino  inflammations.  The  absence  of  uterine 
enlargement,  in  women  supposed  to  be  several  months  pregnant,  pos- 
sesses, of  course,  absolute  value  in  the  way  of  purely  negative  testimony. 

The  changes  in  the  os  and  cervix  uteri  are  of  great  value  in  decid- 
ing the  rpicstion  of  pregnancy.  Thoy  consist  of  softening  and  cedema- 
lons  swelling  of  the  cervix,  velvety  character  of  the  mucous  mem- 
brane, associated  with  increased  cervical  secretion.  In  primiparj?  the 
external  orilice,  instead  of  offering  the  sensation  of  a  transverse  slit. 


•  K  pellicle,  formed  upon  thp  surface  of  the  virino,  twenty-four  to  forty-oljlit  honrs 
ftfter  emi!i5ii>n,  wns  ontv  refftinled  0!«  of  great  dta^tiostic  value.  It  received  the  name  of 
kiostcinc,  and  ha«  been  found  to  consist  of  n  protcine  substance,  triple  phosphates,  funpn, 
itnd  infusoria.  It  is  not  invariably  prcfent  in  the  urine  of  pregnant  womeiL  It  may 
occur  At  other  thncs,  and  bos  even  been  found  in  the  urine  of  the  male 
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feels  circular.  In  multiparas  the  tip  of  the  finger  penetrates  to  a 
greater  depth  than  in  it«  former  state.  Durinti  the  first  two  montlis 
the  changes  are  rarely  Bufficiently  marked  to  distinguish  them  from 
ctinditions  that  obtain  at  or  near  the  menstrual  period. 

Quickening  is  the  terra  used  to  desijiuatc  the  earliest  movements  of 
the  fcrtus  perceived  by  the  mother.  They  are  at  first  slight,  and  have 
been  compared  "to  the  tremulous  motion  of  a  little  bird,  held  in  the 
band  "  (Montgomery).  Modern' investigations  place  the  time  at  which 
fthc  fcEtus  first  begins  to  employ  its  muscles  at  about  the  tentli  week. 
It  is,  however,  somewhat  rare  for  these  movements  to  excite  the  at- 
tention of  the  mother  before  the  sixteenth  to  the  eighteenth  week, 
though  ex|>erienced  matrons  may  recognize  them  at  an  earlier  peri- 
Hypersesthetic  women  do  so,  I  should  say,  as  a  rule.  The  clear 
'statements  of  intelligent  women  leave  me  no  reason  to  doubt  that  they 
may  feel  life  as  early  as  the  twelfth  week.  At  first  the  sensation  is 
it  of  a  flutter  or  tap,  but  the  intiCusity  of  the  movements  is  increased 
pregnancy  advances.  They  are  rendered  more  active  by  a  long  fast, 
and  by  certain  positions  in  bed.  For  considerable  periods  during  the 
day  tljcy  disappear  altogether.  Oeeasionally  they  may  be  suspended 
for  days  or  weeks  at  a  time,  witliont  the  life  of  the  child  having  be.. 
>ine  necessaril}*  compromised.  Usises  !iave  been  cited  in  \vhich  women 
re  never  recognized  the  feeling  of  quickening  throughout  the  entire 
period  of  pregnancy.  Dropsy  of  the  amnion  and  ascites  arc  said  to 
olwoun'  the  sonsittion  of  the  fetal  movements. 

The  subjective  impressions  of  women  as  to  quickening  require, 
jowever.  to  be  received  with  reserve.  Instances  are  not  infi'e<|uent 
rherc  sterile  women,  misled  by  their  eager  longings  for  maternity, 
ivo  not  only  deceived  themselves,  but  have  succeeded  in  betraying 
jeir  medical  advisers  into  error  by  their  confident  assurances  of  hav- 
ing distinctly  felt  the  movements  of  the  child  in  the  womb. 

Fetil  movements,  on  the  other  hand,  when  recognized  by  the 
lical  expert,  furnish  conclusive  evidence  of  pregnancy.  Those 
lorement^si  may  be  active  or  passive.  Active  mnvpincnts  may  be  de- 
by  the  eye,  or  by  immediate  contact.  They  seldom  assume 
distinctness  before  the  sixth  month,  though  this  is  not  in- 
jIt  the  rule.  (Thus,  a  patient  of  mine,  the  mother  of  six  cbil- 
&n,  aborted  at  the  fourth  month.  The  ovum  was  expelled  on  the 
I7lh  of  March.  She  gave  birth  on  the  25th  of  December  following, 
L  c,  just  nine  months  later,  to  a  full-term  child.  In  the  latter  part 
July  the  movements  wore  clearly  appreciable  to  both  the  sight  and 
)ack.)  At  first  the  sensation  is  that  of  a  simple  pat  or  throb,  but  in 
th<j  iiixth  and  seventh  month  the  limbs  may  be  felt  to  escape  from 
|tindcr  the  hand  with  a  rolling  or  gliding  movement.  In  the  liu«<t  two 
lonth)*,  in  women  with  lax  abdominal  parietos,  it  is  sometimes  pos- 
aible  to  *eire  with  the  fingers  a  limb  of  the  foetus,  osx)ecially  when  it , 
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ckancos  to  form  a  projection  recognizable  through  the  intermediate 
coverings.  The  fetal  muvenients  have  been  closely  simulated  by  the 
irregular  and  spasmodic  action  of  certain  of  the  abdominal  muscles. 
In  the  celebrated  case  of  Joanna  Southeote,  who  at  the  age  of  Bixty- 
fuur  claimed  to  be  with  child  by  the  Holy  Ghost,  Dr.  Recce  says,  "  I 
felt  something  move  under  my  hand,  possessing  a  kind  of  undulatory 
motion,  and  appearing  and  disappearing  in  the  same  manner  as  a 
f  o?tus.  '*  * 

Bnllottement  is  the  term  applied  to  the  passive  movements  commu- 
nicated to  the  fo?tu8  by  the  physician.  It  may  be  iJerforraed  either  by 
impressing  the  uterine  contents  with  the  two  hands,  laid  uixjn  the 
abdominal  wall,  so  as  to  cause  the  intervening  body  to  float  between 
them  ;  or  by  introducing  two  fingers  into  the  vagina  and  pusliing  them 
suddenly  against  the  lower  Begment  of  the  uterus  just  anterior  to  the 
cervix.  When  this  is  done,  the  head,  if  the  presenting  )iart,  is  made 
to  bound  away  from  the  fingers,  to  drop  down  again  in  a  few  momenta 
upon  them  with  a  gentle  tap.  Vaginal  ballottement  can  sometimea 
he  practiced  sueccssfulty  as  cjirly  as  the  latter  part  of  the  fourth  month. 
Ballottumout  is  to  be  regarded  as  iiositive  proof  of  pregnancy,  as  there 
is  no  other  condition  in  wJiich  a  solid  body  is  found,  floating  in  the 
uterine  cavity. 

The  ausruliatory  signs  consist  of  the  nterine  bruit  and  the  sounds 
of  the  fetal  heart.  The  discovery  of  tlie  latter  was  made  by  M.  Mayor, 
a  surgeon  of  Geneva,  as  appears  by  the  following  note  contributed  by 
the  editor  of  the  "  Bibliothetpie  Univorselle,"  in  speaking  of  tho  compte 
renitu,  made  l.»y  Percy,  June  29,  1818,  to  the  Academy  of  Sciences, 
upon  the  memuir  of  Laeniiec  relative  to  auscultation  :  "This  observa- 
tion reminds  us  of  one  made  by  M.  Mayor,  which  has  a])peared  very 
interesting  to  us  in  its  connection  with  the  art  of  midwifery  and  legal 
medicine.  Uo  has  discovered  that  it  is  possible  to  recognize  with  cer- 
tainty whether  a  child  is  living  or  no,  by  ajiplying  the  ear  to  the  ab- 
domen of  the  mother  of  the  child  ;  if  tlie  child  is  living,  one  can  hear 
very  well  the  beatings  of  its  heart,  and  distinguish  them  from  those  of 
the  maternal  jiulse.''t  Time  has  served  only  to  contirm  in  the  most 
complete  manner  the  accuracy  of  this  statement.  The  heart-sounds 
of  the  foetus,  when  once  clearly  beard,  are  now  regarded  as  the  most 
valuable  of  the  signs  of  pregnancy^  and  conclusive  evidence  that  the 
ehild  is  alive.  They  are,  like  those  of  the  mother,  distinctly  double, 
and  have  been  aptly  compared  by  Kergaradec  to  the  tic-tac  of  a  watch. 
They  are  much  more  rapid  than  the  coriesponding  sounds  in  the  heart 
of  the  mother,  oscillating  between  I'iU  and  160  per  minute.  They 
may  be  tcm]H>nirily  increased  in  fretjuency  by  movements  of  the  mother, 
and  by  both  the  active  and  passive  movements  of  the  ehild.     At  the 

•  MovTaovcnr,  "Si^na  of  Pregnancy,"  second  edition,  p.  144. 
\  JocuK,  "TraW  oomplct  d'acoouchement,"  I8«7,  p..4I0. 
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[•piTrniTig^  of  a  pain,  especially  after  rupture  of  the  membrane,  tho 
l»eart-6«)andg  oft«u  become  more  frequent ;  on  the  other  hand,  they 
become  slowed  during  the  height  of  tlie  contraction,  and  may  even  for 
the  moment  cease  altogether,  cither  in  conscijuenco  of  the  compression 
of  the  child's  body,  or  as  tho  result  of  the  disturbance  produced  in  tho 
plnccutal  circulation.  In  the  interval  between  the  pains,  the  average 
fre«iaency  is  usually  restored.  If  at  any  time  the  frequency  of  tho 
heart-beat  permanently  cither  rises  above  or  falls  below  the  normal 
average,  the  child's  life  is  to  be  regarded  a-s  endangered.  As  the  fetal 
circalation  is  entirely  independent  of  that  of  the  mother,  there  is  no 
direct  relation  between  the  rapidity  of  tho  pulsations  of  the  fetal  and 
omtoniul  hearts.  However,  in  the  febrile  affections  of  tho  mother, 
the  health  of  the  child  may  become  coincidently  deranged,  with  re- 
salting  increase  in  the  frequency  of  its  heart's  sounds.  In  general,  the 
heart  beats  more  frequently  in  girls  than  in  boys,  a  circumstance  prob- 
ably owing   to  the  average  smaller  size  of  the  female  at  birth.     In 

ffifty  observations,  FrankenlLieuser  *  found  tho  average  in  the  boys  was 
1'^,  while  that  of  the  girls  was  144.  He  believed,  therefore,  that  it 
would  prove  possible  to  predict  the  sex  of  the  child  in  utero  three 

^jnontlis  previous  to  confinement.  Subsequent  experience  luis  demon- 
strated, however,  that  prophecies  based  upon  the  frequency  of  the 
hc«rt-lK.'at3  are  at  best  of  only  approximative  value,  and  that  it  ia  the 
part  of  wisdom  to  reserve  a  prognosis  which  may  be  falsified  by  time. 

The  fetjil  heart  may  generally  be  made  out  by  the  eighteenth  to 
the  twentieth  week.     Under  favorable  circumstances  it  has  been  de- 
tected as  early  as  the  fifteenth  to  the  sixteenth  week.     It  is  usually 
^eard  over  the  dorsum  of  the  fostus  ;  in  face-presentations,  on  the 
ontrftry,  it  is  heard  most  distinctly  over  the  anterior  surface  of  the 

rihumx.  The  sound  is  often  obscured  by  the  thickness  of  the  abdomi- 
nal walls  in  fat  women,  and  by  an  excessive  amount  of  amniotic  fluid. 
When  the  dorsum  of  the  foetus  is  turned  posteriorly,  it  may  be  absent 
Jtiigcthcr.  It  is  customary,  therefore,  to  make  frequent  examinationa 
at  intervals  before  deciding,  in  consequence  of  its  failure,  upon  the 
death  of  the  child. 

The  uterine  bruit  is  a  blowing  sound  synchronous  with  the  maternal 

Lpulse.     It  resembles  strongly  the  souffle  heard  in  aneurismal  tumors, 

'tod  varies  greatly  in  (|uality  and  intensity.  It  is  apt  to  bo  louder  in 
markedly  anEemlc  women.     During  uterine  contractions  it  possesses 

^Wore  of  a  musical  character  ;  at  the  height  of  a  pain  it  may  disappear 
)r  the  moment  altogether.  It  may  be  modified  by  tlie  pressure  of 
the  Btetho9eo]>e  or  arrested  altogether.  "VMien  first  discovered  by  Ker- 
Icc  (182*^),  it  was  attributed  to  the  utero-placental  circulation,  and 
therefore  termed  the  placental  bruit.  As,  however,  it  was  found 
to  persist  two  or  three  days  after  delivery,  it  became  evident  that  the 

•  "  Monatsschr.  f.  Oeburtsk.,"  Bd.  xiv,  p.  191. 


102 


PUyglOLOGY   OF   rREGNANCT. 


sound  must  bo  of  uterine  origin.  It  ia  now  the  generally  accepted  be- 
lief that  the  sound  is  produced  in  the  ascending  branches  of  the  arteria 
nterina.  Rutter*  and  Itapin  have  nhown  that,  iu  pressure  along  the 
course  of  tlio  artery,  both  when  made  thi-ough  the  abdominal  walU 
and  through  the  vagina,  a  vibratory  thrill  may  be  experienced  by  the 
touch,  wliieh  corresponds  to  the  sounds  heard  in  auscultation. 

It  is  seldom  heard  before  the  fourth  mouth.  Spiegelbergf  states 
that,  in  women  with  lax  abdominal  pai'ietes,  he  haa  succeeded,  by 
pressing  the  stethoscope,  placed  above  the  symphysis  pubis,  deep  down- 
ward so  as  to  reach  the  sides  of  the  lower  portion  of  the  uterus,  ia^ 
detecting  the  murmur  as  early  as  the  eighth  to  the  nintli  week.  As  a 
fijund  similar  to  the  uterine  bruit  may  sometimes  be  detected  in  uter- 
ine fibroids,  its  value  as  a  distinctive  sign  of  pregnancy  is  thereby 
greatly  imjiaircd. 

A  hissing  sound  synchronous  with  those  of  tho  fetal  heart  is  some- 
times heard  in  auscultating  the  abdomen.  This  sound  ia  referable  to 
the  umbilical  cord,  and  is  termed  the  funic  souJIp.  Its  etiology  is  a 
matter  of  conjecture.  As  it  is  only  found  in  fourteen  to  fifteen  per 
cent,  of  cases  examined,  it  possesses  moderate  value  aa  a  sign  of  preg- 
nancy. 

Interrogation  of  tbe  Patient. — In  all  cases  of  presumed  prc>gnancy 
it  is  customary  to  commence  an  iuvcstigatiou  by  {neliminary  inquiries 
a'i  to  the  existence  of  the  more  importaut  subjective  symptoms.  As 
Buch  are  to  be  regarded  tbe  suppression  of  the  menses,  the  so-called 
"morning-sickness,"  Balivation,  pricking  sensations  and  lancinating 
pains  in  the  breasts,  enlargement  of  the  abdomen,  and  quickening. 
As  we  have  already  seen,  however,  none  of  these  symptoms  are  really 
decisive.  Patients,  by  their  statements,  may  in  perfect  good  faitfi  lead 
tho  physician  into  error  ;  or,  where  they  have  an  interest  in  practicing 
deception,  may  deny  the  existence  of  incrimiuating  symjitoms  alto- 
gether. Ifc  is,  therefore,  often  necessary  to  supplement  the  testimony 
of  patients  by  the  evidences  to  be  obtained  by  a  clinical  examination. 
Ordinarily  the  vaginal  touch  suffices.  Iu  a  few  cases  of  doubt  it  may 
be  necessary  to  possess  one's  self  of  all  the  objective  signs  before  arriv- 
ing at  a  conclusion. 

Methods  of  Physical  Exploration. 

Tho  patient  may  l)e  examined  in  the  upright  or  recumbent  posi- 
tion. In  the  upright  position,  the  physician  may  first  examine  the 
breasts,  with  reference  to  the  existence  of  the  changes  characteristic 
of  pregnancy.  WitFi  tlie  eye  he  takes  note  of  the  oedema  and  discolor- 
ation of  the  areola,  the  develo[inieut  t.»f  tlie  follicles,  the  secondary 
areola,  and  the  increased  size  of  the  organ.     To  distinguish  from  the 

*  RoTTitJi,  '*  I't'lHT  fiihlharea  UteringGrftuBcU,  "  Arch.  t.  Oyiuiek.,"  p.  B89. 
f  "  Lehrbucb  iler  Gub.,"  p.  104. 
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jmeui  of  the  breast  due  to  adi}T08e  tissue,  he  looks  for  the  prt's- 
of  developed  veins  upon  its  surface,  and  with  the  touch  recog- 
nises the  knotty,  uneven  feel  produced  by  the  development  of  the 
^landulur  tissue.  By  pressing  the  breast  near  the  nipjile  between  the 
thumb  and  index-fiuger  the  presence  of  milk  may  be  determined. 

An  examination  per  vaginam  is  sometimes  ma<ie  in  the  upright 
position,  iu  cases  where  the  physician  desires  simply  to  rapidly  ac- 
qaaint  himself  with  the  condition  of  the  generative  passages  and  the 
lower  portion  of  the  uterus.  The  patient  either  stands  with  the  feet 
kpurt,  or  with  one  foot  raised  upon  a  stool,  while  the  piiysiciau,  kneel- 
ing before  her,  encircles  her  hips  with  the  left  arm,  and  with  the  right 
hand,  i«asBcd  beneath  tlje  clothing,  makes  the  requisite  exploration. 
This  method  furnishes  incomplete  results,  and  is  apt  to  offend  sensi- 
tive jmtieuts.  It  possesses  no  advantages  over  that  iu  the  recumbent 
position,  and  is  rarely  resorted  to  except  in  the  hurry  of  office 
practice. 

Although  for  certain  purposes  it  may  prove  advantageous  to  choose 
the  lateral  or  knee-chest  position,  in  all  ordinary  cases  it  is  advisablo 
to  examine  the  patient  upon  her  back,  as  being  most  convenient  for 
both  external,  internal,  and  conjoined  exploration. 

In  the  dorsal  position  the  body  should  be  as  nearly  horizontal  as 
poiJLsibU*.  with  the  head  and  shoulders  resting  upon  a  pillow,  and  the 
thighs  flexed  at  right  angles  to  the  body,  and  separated  from  one  another. 
In  this  way  the  greatest  possible  relaxation  of  the  abdominal  walU 
and  of  the  perinieum  is  attained.  Corsets,  or  other  articles  of  apparel 
interfering  with  freedom  of  investigation,  should  be  removed.  The 
woman  should  be  covered  with  a  sheet,  and  the  clothes  reflected  up- 
ward go  as  to  expose  the  abdomen.  Where  actual  inspection  is  not 
oecesfiary,  it  is  well  to  draw  the  chemise  smoothly  over  the  abd(miinal 
walls  to  avoid  offending  the  modesty  of  the  patient.  When  it  is  of 
im|)ortunc6  to  survey  the  external  surface,  care  should  be  taken  to  so 
arrange  the  sheet  as  to  cover  the  pubic  region. 

InHpection  of  the  abdomen  ensthlcs  us  to  recognize  its  form  and 
tbapc.  the  coloration  of  its  surface,  the  strise  due  to  distention,  and 
the  condition  of  the  navel.  A  flattening  of  the  abdomeu  at  the  um- 
bilical region,  with  bulging  at  the  sides,  would  lead  to  the  suspicion  of 
ascites.  A  depression  of  the  navel  is  incompatible  with  advanced 
pregnancy.  Ketal  movements  are  sometimes  visible  through  the  ab- 
dominal paricte?. 

Paipation  of  the  abdowen  enables  us — 1.  To  recognize  the  size, 
ehapc,  and  consistency  of  the  uterine  tumor,  and  to  distinguish  it 
fnim  other  intra-abdominal  growths  ;  3.  To  jiscertain,  in  advanced 
pregnancy,  the  presence  of  the  foetus.  In  a  very  large  number  of 
oaeea  palpation  alone  seems  to  establish  the  existence  of  pregnancy. 
It  is,  however,  only  after  the  third  mouth  of  pregnancy,  when  the 
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fnudus  ntori  can  he  felt  above  the  symphysis  pubis,  that  this  method 
of  exploration  becomes  avuiUblc. 

In  itj«  jterformunce  the  pliv.HJcian  gtaiuls  by  the  side  of  the  patient, 
and  with  the  tips  of  his  fingers  rapidly  traverses  the  abdomen  from 
the  pubos  upward.  In  this  way  he  takes  note  of  the  thickness  of  tlie 
abdominal  walls  and  of  the  general  position  of  the  nterus.  The  hitter 
may  then  be  outlined  by  pressing  the  abdominal  walls  inward  to  the 
sides  of  the  uterus,  with  the  ulnar  borders  of  the  two  hands.  The 
uterus  is  then  steadied  with  one  hand,  while,  with  the  other,  intermit- 
tent pressure  is  made  to  determine  the  consistence  of  the  tumor.  In 
pregnancy,  after  the  second  mouth,  the  uterus  becomes  soft  and  elas- 
tic, a  condition  that  iucretises  with  the  growth  of  the  ovum,  so  that, 
toward  the  end,  palpation  often  furnishes  an  obscure  sense  of  Huctu- 
ation.  The  pliysiciau  should  next  turn  his  face  toward  the  feet  of  his 
patient,  and  nuike  deep  pressure  above  the  symphysis  pubis  to  the 
lower  borders  of  the  uterus.  He  should  here  seek  to  discover  the  vi- 
bratory thrill,  which  nuiy  sometimes  be  detected  along  the  course  of  the 
uterine  arteries.  At  the  same  time,  in  head-presentations  (after  the 
eixth  month),  a  hard,  round  body  can  gcnendly  be  felt,  and  nuwlo  to 
float  to  and  fro  between  the  examining  fingers  of  the  two  hands.  In 
thin  j>ersons,  with  relaxed  abdominal  and  uterine  jiarietes,  it  is  p<is- 
siblo,  in  the  later  months,  to  trace  upward  the  hick,  the  breech,  and 
the  extremities  of  the  foetus.  During  the  progress  of  the  examina- 
tion in  advanced  pregnancy,  the  movementij  of  the  child  are  usually 
excited,  and  are  readily  ai>prectated. 

The  differential  diagnosis  between  pregnancy  and  other  sources  of 
abdominal  enlargement  is,  in  most  case^,  not  difficult.  In  8ub|ieri- 
toneal  fibroids  of  the  uterus,  the  unevenness  of  the  surface  and  the 
hardness  of  the  tissues  are  distinctive.  But  it  must  be  remembered 
tiint  fibrnids,  though  they  commDnly  cause  sterility,  do  not  actually 
e-xclude  pregnancy.  In  the  rare  cases  in  which  fibroids  and  pregnancy 
coexist,  the  diaguosis  for  a  time  may  be  doubtful.  In  one  such  in- 
stance which  I  have  recently  witnessed,  the  pbysieian  twice  ])a,ssed, 
with  entire  inuocency  of  intention,  a  sound  to  the  fundus  of  the 
uterus.  The  woman  was,  at  the  time,  about  four  mouths  advanced 
in  gestation.  Two  months  Utter  she  gave  birth  to  a  premature  infant, 
which  lived  for  a  few  minnti-s  only. 

It  is,  therefore,  im[inrtanf,  where  any  utieertainty  exists,  to  await 
the  result  of  a  future  examination.  In  a  few  weeks'  time  the  rapid 
growth  of  the  pregnant  uterus  alone  sutfices  to  establish  the  dis- 
tinction^ 

Ovarian  cysts,  in  the  early  stages  of  their  growth,  occupy  a  posi- 
tion to  the  side  of  the  jwlvis,  and  are  hardly  likely  to  be  confounded 
with  the  prcgtumt  nterus.  When,  however,  by  their  increase  in  size, 
they  fill  the  abdomen,  the  history  of  ovariotomy  shows  that,  without 


THE  DIACXOSia  OF  PREGNAKCV. 


105 


tt  fall  arul  cottiploto  oxnmitiatlun,  such  a  mistako  is  possible.  Whore 
ovarian  cysts  are  complicated  by  pregnancy,  the  latter  has  been  at 
times  overlooked,  simply  because  it  was  not  so  much  a;s  BU8i>ectod. 
Thus,  a  young  servant-girl  whs  sent  to  me  gome  years  ago  to  consult 
me  relative  to  the  nature  of  an  abdominal  tumor.  The  diagnosis  of 
ovarian  cyst  was  readily  established.  A  year  later  she  sought  the  ad- 
vice of  a  surgeon,  formerly  of  this  city,  who  counseled  its  removal. 
Having  obtained  her  consent,  he  made  the  usual  incision  in  the  median 
line,  and  exposed,  to  his  horror,  tlie  pregnant  uterus.     He  afterward 

'learned  that  the  girl,  having  been  assured  that  conee])tion  was  impos- 
eihle  on  account  of  the  ovarian  disease,  hjvd  yielded  to  the  solicitations 
*'  ■  Tiiver.  Finding  hei-self  pregnant,  she  purposely  concealed  her 
.  >a.  and  had  nought  the  operation  when  seven  months  advanced, 

in  tlie  hope  that  a  fatal  issue  would  cover  her  shame.  The  ovarian 
tumor  was  left  untouched,  and  the  wound  was  quickly  closed.  Tlie 
girl  died,  however,  a  few  days  aftenvard.  In  this  case,  the  undoubted 
pre«?nce  of  an  ovarian  cyst  and  the  reputable  character  of  the  girl 
combined  to  disarm  suspicion. 

In  ovarian  cysts  there  is,  on  paI[iation,  ordinarily  greater  distinct- 

.11688  of  fluctuation   than    in  the    gravid  uterus.      The  diagnosis  is, 

'bowever,  mainly  based  ui>on  the  presence  or  absence  of  the  usual  signs 
of  pregniincy. 

Thick  layers  of  fat  in  tlie  abdominal  walls  and  ascites  could 
hardly  be  niistaken  for  pregnancy,  though  they  may  serve  to  obscure 
palpation. 

Tympanitic  distention  is  recognized,  in  part,  by  the  character  of 
the  percu&sion-note,  and,  in  part,  by  demonstrating  the  absence  of  the 

jtiterine  tumor.  The  hitter  is  accompli.^hed  by  directing  tlie  jnitient  to 
make  nitemate  deeii  inspirations  and  prolonged  expirations.  The  phy- 
Bician  then  places  the  left  hand  u|X)n  the  abdomen.  Daring  the  long 
I  "  'i in  he  remains  ])as.<iYe  ;  with  tlio  expinition,  he  jii-esses  with 
I  rs  of  the  right  hand,  jiluced  <iblit(uely  against  tlmsc  of  tlie 

lefi,  in  the  direction  of  the  s-pinal  eohimn.  Witli  the  recurrence  of 
inspiration,  he  holds  steadily  the  ground  previously  gained.     During 

[the  following  expiration  further  progress  is  made,  and  thus  by  6uece&- 
ive  advances,  in  case  no  intervening  body  jirevents,  the  hand  is  made 

^lo  sink  inward  until  the  vertebra?  are  felt,*  In  cases  of  undue  sensi- 
tivenesB  of  the  abdominal  walls,  chloroform  may  be  administered  to 
Comph'te  ana»sthesia.     Some  ]>atients,  by  means  of  contnictions  of  the 

'M)H](»niinaI  muscles,  succeed  in  producing  the  semblance  of  a  tumor, 
which  may  even  be  mapjwd  out  with  the  hands  applied  to  the  alxio- 
men.     These  so-called  "  phantom  tumors "  occur  most  commonly  in 

rhysterical  women  mIio  are  earnestly  desirous  of  becoming  mothers. 

•  Thi»  T»luable  method  is  borrowed  from  Professor  SriEOKLBEao's  "  Diagnose  dcr  Eier- 
»«n,"  Volkmonu's  "Samml.  klin.  Voitr.,"  No.  55. 
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Tbey  are  eminently  calculated  to  entrap  the  unwarjr  if  the  examina- 
tion be  confined;  to  tlie  abdomen,  or  to  listening  to  the  patient's  sub- 
jective symptoms.  They  flatten  down  and  diwippfar  ander  chloroform, 
or  when  the  attention  is  distracted  during  the  course  of  an  investiga- 
tion. 

Auscultation  furnishes  the  most  certain  evidences  of  the  existence 
of  pregnane}'.  The  stethoscope  may  be  employed,  or  the  ear  may  be 
applied  directly  to  the  abdomen.  To  hear  tlie  fetal  heart  requirea  a 
certain  amount  of  practice,,  but  the  art  can  be  readily  acquired.  As 
the  sounds  arc,  at  best,  of  feeble  intensity,  the  utmost  stillness  in  the 
neighborhood  of  the  ]mtieDt  is  necessary  for  this  appreciation.  They 
are  always  heard  with  great  dillicnlty  before  the  cud  of  the  sixth 
month.  There  is  no  special  point  at  which  they  can  be  invariably  dis- 
tinguished. In  head  or  breech  prcscntationR.  with  the  back  of  the 
foetus  curved  and  in  contact  with  the  uterine  wall,  the  sounds  are  most 
clearly  to  be  made  out  over  its  dorsal  aspect.  In  face-presentations, 
on  the  contrary,  the  anterior  surfuce  of  the  child  is  pressed  against  the 
uterine  walls,  and  the  sonnds  are  heard  with  llie  gi-oatest  di->tinctnes8 
over  the  chest.  As  in  the  last  three  months  of  pregnancy  the  cephalic 
presentations,  with  the  back  to  the  left,  preponderate,  the  lieart-sounda 
are  oftencst  heard  in  a  line  extending  from  the  anterior  superior  spi- 
nous process  to  the  umbilicus.  When  thu  back  of  the  child  is  turned 
to  the  right,  it  is  likewi.so  directed  somewJiafc  posteriorly.  The  heart- 
sounds  are  then  less  accessible,  and  therefore  appear  feebler.  Caro 
must  be  taken  not  to  confound  with  the  fetal  heart  the  conducted 
heart-sounds  of  the  mother,  or  tlie  aortic  pulse.  Thick  abdominal 
walls,  or  abundant  amniotic  fluid,  may  interfere  with  the  recognition 
of  the  heart-sounds.  When  tlie  buck  of  the  child  is  turned  to  the 
rear,  or  during  a  uterine  contraction,  they  nuiy  disappear  altogether. 
If  the  child  be  living,  however,  repeated  examinatif»us  will  not  fail  to 
detect  them.  Tlic  uterine  souflle  is  heard  with  mn.\imum  intensity 
to  the  sides  of  the  uterus.  In  the  early  months  it  is  to  be  sought  for 
near  the  median  line,  just  over  the  symphysis  pubis. 

The  vagiual  touch  enables  one  to  effect  an  examination  of  the 
genital  canal  and  that  portion  of  the  uterus  which  is  contained  within 
tlie  pelvic  cavity.  The  accoucheur  should  accustom  T>imse]f  to  li 
eitltor  hand  with  equal  ease,  and  to  conduct  an  examination  ujKJt 
whichever  side  of  the  bed  his  ))atient  chances  to  be  lying.  The  index- 
finger  should  be  anointed  with  cold  cream,  lard,  butter,  vaseline,  oil, 
or  simple  soap-nnd-wuter,  to  make  its  introduction  into  the  vagina  les-s 
j»ainful.  As  the  hand  is  jtassed  under  tlie  clothes,  it  is  a  good  plan 
to  cover  the  index  with  tlie  thumb  and  remaining  lingers,  to  prevent 
its  soiling  the  patient's  wearing-apparel.  The  patient  should  now 
bo  told  to  sejiarate  her  knees  widely,  while  the  index-finger  glides 
forward  over  the  perinanim  to  the  introitud  vagina;.     Note  should  be 
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jf  the  size  and  direction  of  the  orifice,  and  the  decree 
sisiance  afforded  by  the  external  parts.     Where  there  is  much 
hair  about  tlio  pubes,  the  introduetiou  of  the  index-finger  into  the 
vagina  i*  greatly  favored  by  separating  the  labia  with  the  fingers  of 
the  other  hand.     As  the  finger  enters  the  vagina,  it  is  well  to  notice 
the  urethra,  the  condition  of  the  rectum  (whether  filled  with  faeces), 
the  length  and  width  of  the  vagina^  and  the  amount  of  lubricating 
secretion  furnished  by  the  vaginal  walls.     To  explore  the  anterior  half 
.of  the  pehis,  close  the  unemployed  fingers  upon  the  piilm  of  the 
'band,  direct  the  palmar  surface  of  the  index-finger  to  the  frout,  and 
press  upward  to  the  presenting  part.     In  the  early  months,  place  the 
une-mployed  hand  upon  the  abdomen  above  the  symphysis  pubis,  and, 
by  Conjoined  manipulation,  make  out  the  size,  sliape,  and  consistence 
of  the  uterus.     If  pregnancy  is  eufliciently  advanced,  ballottement 
may  be  produced.     To  reach  the  cervix,  the  finger  should  he  next 
tttmed  to  the  rear.      Many  practitioners  now  prefer  to  extend  the 
irevioiwly  closed  fingers,  and  press  them  opened  against  the  peri- 
neum.    Should  the  cervix  not  bo  readily  reached,  the  exnniination 
Bliould  be  made  with  both  the  index  and  middle  fingers.     If  the  mid- 
dle finger  i*  introduced  slowly  and  with  care,  it  gives  no  additional 
I  pain,  and  iucreases  the  reach  by  nearly  an  inch.     The  actual  distance 
to  the  cervix  may  be  diminished  by  placing  the  closed  hand  under  the 
extremity  of  the  sacrum,  bo  as  to  diminish  the  degree  of  pelvic  incli- 
nuUoD.     It  is  often  necessary  to  resort  to  this  measure  when,  toward 
.the*  end  of  pregnancy,  the  cervix  is  situated  unusually  high  up  and  is 
'directed  well  to  the  rear.     With  the  touch,  we  recognize  the  size  and 
thickness  of  the  cervix,  the  length  of  both  the  anterior  and  posterior 
^fr«llB,  the  shape  of  the  os,  and,  if  open,  the  eharucter  of  the  cervical 

Ml. 

The  rectal  touch  is  only  necessary  where  there  is  obliteration  of  tlie 
rirngiuu,  a  condition  which  does  not  exclude  pregnancy,  but  it  is  some- 
times usefully  resorted  to  in  other  cases  to  complete  information  (»1>- 
iaioed  by  vaginal  exploration. 

The  speculum,  though  it  furnishes  us  witli  a  view  of  the  coloration 
of  the  vagina,  a  most  valuable  i^ign,  is  rarely  employed  as  a  means  of 
diagnosis. 

DiSTISCTIOJf    BETWEEN   FiRST  AND   SUBSEQUENT    PREGNANCIES. 

Id  women  who  have  once  completed  the  full  term  of  ntero-gesta- 
tion,  the  imprints  left  by  the  pregnant  stale  are  indelible,  and  easy  to 
Ijrocogntze.  As  it  is  sometimes  a  matter  of  forensir  importance  for  a 
physician  to  be  able  to  distinguish  between  first  and  subj-cfjuent  preg- 
lUUQcieR,  it  is  desirjible  for  every  practitioner  to  make  himself  familiar 
irith  the  characteristic  differences  between  the  two  cojiditiotis. 

Jn  priinijMira  the  abdominal  integuments  are  firm  and  tense,  so 
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that  it  is  difficult  to  map  out  through  tliem  the  undorlj-ing 
or  to  feel  the  head,  tlie  breech,  or  the  limbs  of  the  child.  The  striw 
found  upon  the  abdomen,  the  nates,  and  the  thighs,  apjwar  late  in 
]>regni«ncy,  and  have  a  rfddi:<h-hrown  or  slaty  color.  Tlie  breasts  are 
full,  tirm.  aiid  sensitive  to  pressure.  The  labia  are  in  apposition,  and 
the  framulum  is  intact.  Tlie  hymen  is  torn,  but  each  fragment  re- 
mains attached  in  its  entirety  to  the  introitus  vaginae.  The  urethni 
is  hy])ertrophied,  and  appears  as  a  cylindrical  body,  of  a  reddish-blue 
color,  in  the  vaginal  orifice.  The  vagina  itself  is  narrow,  with  dis- 
tinct transverse  ridge?,  and  oftentimes  possesses  a  granular  feel,  from 
the  enlargement  of  the  papilla.  The  vaginal  portion  of  the  cervix 
is  soft.  When  the  head  enters  the  ]ielvis,  toward  tlio  end  of  preg- 
nancy, shortening  of  the  anterior  lip  takes  place.  The  os  externum 
is  closed,  or,  not  iufrcqiientlv  toward  the  close  of  gestation,  admits 
the  passage  of  the  extremity  of  the  examining  finger.  It  then  feels 
like  a  round  opening,  Avith  smooth  borders,  and  a  sharp  inner  edge  at 
the  point  where  it  joins  the  cervical  mucous  membrane.  The  cervical 
canal  has  it  spindle  shape.  The  hejid,  in  the  latter  months,  as  a  rule, 
ginks  into  the  pelvis,  and  bulges  the  vagina. 

In  women  tcho  km-e  already  borne  children,  the  skin  of  the  abdo- 
men is  loose,  wrinkled,  and  can  be  gathered  into  folds  by  the  hands. 
The  uterus  is  likewise  relaxed,  and  through  its  walls  can  be  felt,  in 
many  cases,  the  projecting  parts  of  the  fffitus.  The  uterus  is  easily 
defined.  In  addition  to  the  strias  upon  the  abdomen,  noted  in  prinii- 
parte,  many  of  older  date,  possessing  a  shining  white  or  silvery  ap- 
pearance, can  be  made  out.  The  breasts  are  Uabhy,  pendulous,  and 
marked  with  silvery  lines.  Tlie  vulva  gapes  open,  and  wears  a  bluish 
aiipect  from  the  development  of  the  superficial  veins.  The  frienulum 
is  usually  found  to  have  been  lacerated.  The  caruneuhe  myrtiformes 
alone  remain  as  ve?tigc»  of  the  hymen.*  The  vagina  is  smooth,  from 
the  obliteration  of  the  transverse  ridges.  Swelling  of  the  vaginal 
papilla?  is  exceptional.  The  cervix  is  swollen,  and  \\ix&  a  cylindrical 
rather  tlnm  u  conical  shape.  At  times  it  is  like  a  cone,  with  the  base 
downward.  The  os  is  open,  and  admits  the  extremity  of  the  finger. 
This  patulous  condition  is  duo  to  lacerations  of  the  cervix,  which  are 
the  inseparable  concomitants  of  child-bearing.  The  lacerations  ditfer 
greatly  in  degree,  but  are  rarely  difficult  of  recognition.  As  they  are 
situated  usually  on  the  sides  of  the  cervix,  they  convert  the  os  into  a 
wide,  transverse  slit,  bounded  by  u  well-defined  anterior  and  posterior 
lip.  The  cervical  canal  lues  a  fnnnel-shape,  narrowing  above.  In  the 
ninth  month  (in  some  cases  earlier)  the  finger  passes  readily  through 
the  OS  internum  to  the  child's  head.  The  latter  rarely  descends  into 
the  pelvis  before  the  advent  of  labor,  but  either  is  situated  at  the 
brim,  or  rests  upon  one  of  the  iliac  fossae. 

•  \id<  p.  1. 
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It  should  bo  added,  finally,  by  way  of  caution,  that  wbile  the  pres- 
of  the  foregoing  signs  speaks  plainly  in  favor  of  the  existence  of  a 
prcTiotts  pregnancy,  their  absence  is  not  absolutely  incompatible  with 
f  the  occurrence  of  a  premature  labor,  or  even,  in  rare  cases,  with  the 
livery  of  a  small  fu-tus  at  full  term. 

The  Diagnosis  of  the  Death  op  the  Fcetus. 

The  prcEcncG  of  a  dead  child   in  ntero  may  be  inferred  where 
(lire  movements  are  not  elicited  by  palpation,  or  where  the  hearts 
mds,  after  rejieated  trials,  can  not  be  made  out.     As  we  have  seen, 
namber  of  conditions  sometimes  combine  to  temporarily  render  it 
ipo^ible,  even  when  the  child  is  living,  to  obtain  positive  results 
n>y  ao^ultation.     A  decision  should  not,  therefore,  be  based  upon  the 
resoltfi  of  an  isolated  examination. 

In  the  earlier  months,  previous  to  the  period  when  the  fetal  heart 

be  heard,  the  death  of  the  fa'tus  is  rendered  jirobable  by  flabbincsa 

id  diminution  in  size  of  the  uterus,  by  a  tlaccid  condition  of  the 

ts,  and  certain  subjective  sensations  experienced  by  the  mother, 

rh  a&  languor,  chilliness,  bad  taste  in  the  mouth,  and  the  feeling 

hoi  a  weight  like  a  foreign  body  in  the  hypogastrium.     (.'ertainty  is 

^Obtained  when,  through  the  open  cervix,   the  cranial  bones  ctm  be 

nudr  oat,  and  are  found  loose  and  movable  within  the  integuments. 

The  DfBATiON  op  Pregnanct. 

There  is  no  question,  in  obstetrics,  upon  the  solution  of  which  so 
I  i  '  '  L'enuity  has  been  expended  as  the  determining  of  the  normid 
.  of  pregnancy.  Inasmuch  as  it  has  proved  inipossibte  to 
isccrtaiu  the  precise  moment  in  which  conception  (i.  e,,  the  fertilizing 
■^of  the  ovum  by  the  spermatozoa)  takes  place,  it  has  been  customary 
to  assume  as  the  starting-point  for  the  reckoning  of  gestation  either 
the  date  uf  the  \i\»\.  menstruation,  or  that  of  a  single  fruitful  coitus. 
It  would  seem  at  first  as  though  the  latter  would  lead  us  to  more 
Dearly  accnrate  results.  But,  aside  from  the  fact  that  the  distance 
of  time  between  insemination  and  conception  is  avowedly  variable,* 
it  is  only  in  rare  cases  that  the  particular  coitus  which  has  resulted 
in  pregnancy  can  be  definitely  ascertaiued.  Duncan  collected  40  cases 
in  which  connection  took  jilaco  during  a  single  day  only,  and  found  the 
imago  time  to  the  date  of  i»arturition  wjis  275  days.  Ahlfrld,  from 
analysis  of  4*25  cases,  obtained  an  average  of  271  days-f     In  108 

•  DiscAif,  "  Fccunilhy,  Fertility,  and  Sterility,"  bocoiuI  cilitiM,  pp.  433,  435. 

4  "  Bi"ob«chningen  ub«r  die  Dnucr  dcr  Schwnngcrftchaft,"  "  Moimt.»schr.  f.  Geburtsk.," 

Dd  ajiir,  p.  2o8.     AlilTcld's  ac-tual  reckoning  gave  an  average  of  269  91  days,  but 

thit  n%»  ati<rr«rard  corrected  by  Lowcnhardt,  who  found  Ahlfold'?  tables  rt-ally  fur- 

ati   ■vem'ie  of   270i»4.      ViJt   Lowknharbt,  "Die   Derediiiunj;  und  I>auer  der 

ItvaD^r^-baft,"  "  Arcli.  t  (Jynaek.,"  BJ.  iii,  p.  4.'i8. 
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cases  furnished  by  Hecker  the  avcrnj^c  was  273 '52  days.*  Veit  pnb- 
lislied  43  cases,  with  an  overage  of  27(3-42  days,  f  In  03  caaes  of  Faye's 
the  average  was  270 -66.  J  Undoubtedly  many  of  the  cases  included  in 
these  tables  are  of  questionable  reliability  ;  two  of  them,  indeed,  in 
which  confinement  ia  reported  to  have  followed  coitus,  respectively 
in  329  and  330  days,  evidently  belong  to  the  realm  of  fable.  AaBum- 
ing,  however,  that  the  size  of  the  tables  serves  to  nearly  neutralize 
specific  inaecunicies,  the  small  value  of  the  averages  obtained,  aa  a\ 
means  of  predicting  the  date  of  confinement,  is  shown  by  the  wide 
differences  between  tlie  terms  of  gestation  in  the  individual  cases  of 
which  the  tables  are  composed.  Thus,  in  Ahlfeld's  table  there  existed, 
between  the  longest  and  shortest  gestation,  a  difference  of  09  days  ;  in 
Ilecker's,  a  difference  of  03  days ;  and  in  Vcit's,  a  difference  of  30 
dajs.  In  the  breeding  of  domestic  animals,  in  which  conception,  aa 
a  rule,  follows  a  single  act  of  sexual  congress,  similar  variations  are 
common.  In  the  now  familiar  observations  of  Te.ssier,  Krahmer,  and 
Spencer,  tlio  average  duration  of  gestation  in  rabbits  is  31  days,  the 
variation  8  days  ;  iu  sheep,  pregnancy  averages  151  days,  and  the 
variation  amounts  to  20  days  ;  in  cows,  the  average  time  of  gestation 
is  283  days,  but  calving  may  occur  between  the  183d  and  the  350th 
day  ;  in  mares,  tlie  average  time  is  347  days,  but  foaling  may  occur  be- 
tween the  287th  and  the  419th  day.* 

However,  Alilfeld'a  tables  show  that  the  bulk  of  confinements  vary 
within  narrow  limits.  Of  G53  women,  in  15*93  per  cent,  delivery  oc- 
curred in  the  thirty-eighth  week;  in  27*50  percent,,  in  the  thirty- 
ninth  week  ;  in  20-19  per  cent.,  in  the  fortieth  week  ;  and  in  lO'Ol 
per  cent.,  in  the  forty-first  w^eek.  In  other  words,  more  than  half  the 
cases  occurred  in  the  thirty-ninth  and  fortieth  weeks,  and  PO  per  ceut^. 
between  the  thirty-eighth  and  forty-first  week  inclusive.  Of  the  re- 
mainder, 14  per  cent,  took  place  prior  to  the  thirty-eighth  week,  and 
■were  probably  influenced  by  the  many  ojierativo  accidental  caujies 
which  favor  prematurity.  Of  the  0  per  cent,  reported  «*>  ociurring 
later  than  the  forty-first  week,  a  considerable  number  are  of  question- 
able antlicnticity.  Oestation  ]>rotractcd  beyond  the  two  hundred  and 
eighty-fifth  day  is  certaiuly  of  very  rare  occurrence.! 

*  Ahlfelp,  np.  eU.,  p.  208. 
f  Miff,,  p.  210. 
t  Other  tables  mav  be  found  in  Mo.vroouEiiT,  "  Signs  of  Prcgnnncy,"  Beooud  edition, 

pp.  493  rt  «Y/. 

•  Vide  AnurELD,  op.  eil ,  p.  216 ;  St.  Ctr,  "  Trait*  d'ob8t<5triquc  TdtdrinaiTe,"  pp.  107 

I  Many  cn.oe^  of  nppnrcnt  protracted  gt)?tatioD  find  thoir  explnnation  in  the  fact  that 
conception  miiT  occur  just  prior  to  the  ninn-*truation  period  succeeding  to  that  from  which 
the  count  iii  mnJc.  In  one  instance,  in  which  a  lady  was  confined  three  liiindrcd  and  six 
daya  after  tlie  last  iricnstniiil  period,  the  statement  was  volunteered  that  for  twenty  dayi 
following  nicnstruallun  "  precautions  "  against  pregnancy  bad  hvna  resorted  to. 
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"ftODICTION  OP  THE  DaT  OF  CONFINEMENT. 

In  all  schemes  for  predicting  the  date  of  confinement,  it  is  custom- 
ary to  throw  out,  as  defying  calculation,  the  exceptional  cases,  which 
fall  much  below  or  greatly  exceed  the  usual  average.  No  scheme  is 
ever  likely  to  be  devised  which  will  insure  accuracy  with  regard  to  the 
day  upon  which  labor  will  occur.  In  every  scheme  it  has  been  assumed 
that  errors  of  from  four  to  five  days  are  inevitable.  Moral  emotions, 
fatigue,  attiicks  of  indigestionj  mechanical  causes,  and  the  like,  are 
rt'COgnia^d  as  liable,  t^^ward  the  end  of  gestation,  to  precipitate  labor 
at  ai»y  time.  But  a  vast  deal  of  ingenuity  has  been  expended  in  the 
endeavor  to  reduce  ordinary  errors  within  the  narrowest  limits. 

The  Last  Menstruation. — Now,  it  has  already  been  remarked  that  it 
IB  only  in  rare  cases  tliat  the  day  of  conception  (i.  e.,  insemination)  can 
Ix'  ulilixed.  In  all  calculations  of  the  duration  of  pregnancy,  it  has 
been  cusU'>mary,  therefore,  to  select  the  menstrua!  period  as  the  start- 
ing-point. As  the  days  immediately  following  menstruation  are  those 
in  which  conception  usually  occurs,  the  end  of  menstruation  has  been 
adopted  by  some  as  the  most  suiUible  ))oint  of  dcjiarture.  Alilfeld 
estimated  that  35  •55  per  cent,  of  married  women  conceived  on  the 
Ust  day  of  menstruation,  and  that  88*44  per  cent,  conceived  within 
twelve  days,  counting  from  the  first  of  menstruation.*  Experience 
has  shown,  however,  that  there  is  no  single  day  in  the  iulermen- 
strual  period  in  which  conception  may  not  occur.  Jewish  women, 
indeed,  who  are  forbidden  sexual  intercourse  by  the  Mosaic  law  during 
menstruation  and  tlie  seven  days  following,  are  proverbially  fruitful. 
Lowenhardt  has  shown  that,  though  in  two  women  conception  follow 
in  each  a  single  act  of  coitus,  occurring  the  same  number  of  days  after 
menstruation,  there  is  no  necessary  corresjiondencc  of  t!ie  date  of  con- 
finement in  the  two.f 

As,  therefore,  there  is  little  to  be  gained  by  estimating  the  day  of 
confinement  from  the  probable  day  uf  conception,  it  has  become  the 
asuol  rule  to  reckon  from  the  first  nither  than  from  the  last  day  of 
menstruation,  esiK'cially  as  most  women  o.xercise  more  care  iri  preserv- 
ing the  record  of  the  former  date. 

From  the  days  of  Hippocrates,  it  has  been  customary  to  regard 
pregnancy  as  exteniling  over  ten  lunar  months,  or  ten  menstrual  jie- 
riods  of  twenty-eight  days  each.  In  accunlance  with  this  idea,  Nae- 
gele  I  proposed  a  ready  raetluid  nf  coitiputing  two  hundred  and  eighty 
days  from  any  given  date,  which  has  since  his  time  been  generally 
adopted.  This  consisted  in  counting  forward  nine  months,  or,  what 
amounte<l  to  the  same  thing,  counting  backward  three  montiis,  and 
then  jwldlng  seven  days  (in  leap-years,  after  February,  six)  to  the  date 

•  AnLTKiD,  op.  eH.,  p.  191.  f  Op.  cU.,  pp.  461  el  teg. 

\  Xaboelc,  "  Lchrbuch  der  Gcb.,*'  achter  Aufla^e,  p.  1 2'i, 
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chosen  as  the  start ing-jjoint  uf  thy  calculation.  Xaegcle  selected  the 
first  day  of  the  li\5t  menstniation.  His  method  is,  of  course,  equally 
applicable,  when  the  day  of  cessation  is  preferred  as  the  point  of  de- 
parture. For  seven  months  in  the  year  Naogele's  method  is  absolutely 
correct.  In  P\^bruary,  however,  four  davs,  in  December  and  January, 
five  days,  and  in  A]yril  and  September,  six  days  only  are  required  to 
complete  two  hundred  and  eighty  days.  Tables  may  be  found  in  most 
physicians'  visiting  lists,  by  means  of  which  the  two  hundred  and 
eighty  days  may  be  determined  at  a  glance.     Tho  following  circle  of 
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Fio.  70.— Diiignua  for  oomputin^  prcgtuuicy.    (S«hultse. ) 


Schaltze  is  based  upon  Ntu^gcle's  method.  The  figures  between  the 
radii  show  tho  exact  number  of  days  to  be  added  for  each  of  the 
months  severally.  Tho  figures  in  parentheses  are  to  be  employed  in 
leap-year. 

Unfortunately,  the  Rupjrosiiion  that  labor  comes  on  after  the  ex- 
piration of  ten  menstrual  periods  of  twenty-eight  days  each  is  correct 
for  only  a  small  number  of  cases,  so  that  it  has  been  found  necessary 
to  shift  the  ground  somewhat  to  the  position  that  the  normal  duration 
of  pregnancy  covers  ten  menstrual  periods.  The  instivbility  of  the 
reckoning  would  then  find  its  explanation  in  the  common  experienc 
that  ten  coniJecutive  jx-riods  of  exactly  twenty-eight  days  each  are  rare 
even  in  the  most  regular  of  women.  Although  ovulation  is  suspended 
during  pregnancy,  at  the  return  of  the  menstrual  epochs  the  existjcnce 
of  an  ovarian  influence  upon  the  generative  organs  may  bo  clearly 
traced  in  many  individuals.  At  such  times  a  sensation  of  fullness  is 
often  experienced  in  the  pelvic  organs,  associated  in  some  women  with 
an  awakening  of  the  sexual  api>etitc.     At  such  times,  too,  there  has 
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b(Hen  observed  a  tendency  to  miscarry,  so  that  it  becomes  incumbeut 
ujwn  8eu«itive,  impressionable  femules,  predisposed  to  abort,  to  espe- 
cially avoid  either  reflex  or  mechanical  gourcea  of  disturbance  during 
the  continuance  of  the  state  under  notice.  Wlien  the  ovum  reaches 
maturity,  the  recurrence  of  the  tenth  menstrual  epoch  furnishes  local 
cooditiona  in  a  peculiar  degree  favoring  the  production  of  labor. 
1  '  .irdt*  found  it  was  possible  to  calculate  the  duration  of  preg- 

I  twenty-two  individuals  with  tolerable  accuracy,  by  assuming 
ihai  ten  menstrual  ]ieriods  represent  not  two  hundred  and  eighty  days, 
bat  ten  times  the  length 
of  lime  l^tween  the 
lost  menstrual  period 
and  the  one  immediate- 
ly preceding  it.  In  no 
case  thus  calculated  did 
the  error  exceed  five 
dAy«.  a  degree  of  exact- 
itude nnattainable  by 
the  method  of  Naegelc. 
The  Date  of  Quick- 
'flalng. — When  the  date 
of  the  lost  roenstrua- 
,  tion  can  not  be  obtained, 
It  IS  customary  to  reck- 
on the  time  of  labor 
m^ximately  by  add- 
ling twenty-two  weeks  to 
the  dj»te  of  quickening, 
which  is  assumed  to  oc- 
cur in  the  eighteenth 
week  «»f  pregnancy.  The 
extreme  variation,  how- 
ever, in  the  time  at 
Liriucb  quickening  oc- 
fcius  in  different  indi- 
ndaaLi  renders  this 
iDfthod  of  calculation  a 
Tcry  uncertain  one. 

The  Size  of  the  Uterus. — As  the  increase  of  the  uterus  is  progres- 
fJTe,  its  size  is  sometiiues  used  in  determiuing  approximatively  the 
period  to  which  gestation  has  advanced.  According  to  a  rude  for- 
mula, commonly  employed  at  tlie  bedside,  the  uterus  is,  in  the  second 
||DODtb,  of  the  size  of  an  orange  ;  in  the  third  mouth,  of  the  size  of  a 
'  Die  Berecbnung  und  die  Dtuer  der  Schwangerachaft,"  "  Arch.  f.  Gjiuek.,"  Bd. 
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child's  licad  ;  in  tlie  fuiirth  month,  of  the  size  of  a  man's  hond,  and 
can  he  ft-lt  afjovc  tlio  symphysis  pubii?.  In  the  fifth  month,  tlio  fun- 
duB  of  the  ntcrns  rises  to  a  point  midway  between  the  symphysis  and 
the  navel.  By  the  sixth  month,  it  reaches  the  level  of  the  navel.  In 
the  seventh  month,  it  should  he  the  brejwHh  of  two  to  tliree  fingers 
above  the  niivel.  In  the  eighth  month,  it  rises  half-way  between  the 
navel  and  the  epigastrium.  In  the  ninth  month,  it  reaches  the  epigas- 
trium. In  the  tenth  month,  two  to  three  weeks  before  confinement, 
the  uterus  sinks  downward  and  somewhat  forward,  so  that  its  upper 
level  corresponds  very  nearly  to  that  of  the  uterus  in  the  eighth  mouth. 
In  the  foregoing  calculation  most  of  the  data  are  obtained  from  tho 
relation  of  the  fundus  to  tho  navel.  But  the  navel  is  not  a  fixed  point. 
Spiegelberg  found  the  distance  between  the  upper  border  of  the  sym- 
physis and  the  navel  varied  in  different  women  as  much  as  six  inches.* 
Tho  average  distance  from  the  sympliysia  jmbis  to  the  fundus  of  the 
uterus  in  tlie  different  months  of  pregnancy  he  found  was — 

From  the  22d  to  tho  26th  week 8J  inche8.f 

"  "  "  28th  week lOJ  » 

''  "  "  80th  week 11  " 

"  " '  "  82d  and  38d  week 11^  " 

•'  "  '♦                     84th  week 13  •* 

••  "  "  86th  and  SUth  week 12^  " 

'«  "  "  87lh  and  38t!i  week..                     . .  IS  " 

"  "  "  8inL  and -iOth  week..                   . .  18i  " 

But  the  size  of  the  uterus  is  subject  to  considerable  variations,  due 
to  the  size  of  the  child  and  the  amount  of  the  amniotic  fluid. 

*  "Lehrbudi  dt-r  Geb.,"  Bd.  il,  p.  ll.V 

f  These  incasurenients  exceed  eoosidei'ably  tbf>*e  fuvnished  by  Farre,  p.  S3.  The  dis- 
crcpanciea  arc  due  ia  part  to  the  extent  of  individual  variation,  and  in  pnrt  to  the  fact 
that  they  were  made  with  a  tapc-tnca^urc.  Thus,  Ahlfdd,  employing  the  crrtoin^tre  of 
Bauilelocijue,  found  the  distance  fram  the  ayinphyBis  pubia  to  the  fundti.^i  only  ten  and  a 
half  iDcho3  in  the  fortieth  week-  Ahlfeld  found  the  length  of  the  child  to  be  nearly 
double  the  di.ttance  between  the  head  and  breech  when  the  child  rvssuniLd  the  attitude 
luual  in  the  uterus.  To  dctevmiue  the  date  of  pregnancy,  he  proposed  to  measure  the 
axis  of  the  fn-tus  in  uUro,  by  iiienns  of  a  cyrtoni^tre,  one  estreniity  of  whidi,  passed  into 
the  vagina,  rested  upon  the  child's  head,  while  the  other  was  extended  to  a  mark  u(K>n  tho 
abdoudnal  wall  corresponding  to  the  breech.  He  then  sought  to  establi.^li  the  length  of 
a  child  at  encli  week  of  pregnancy.  Ills  tables  show,  however,  such  variations  in  the 
ntjB  of  children  bom  in  the  fame  week  as  to  impair  the  practical  value  of  the  method. 
Vide  Arlfelo,  "  DcBtiinmuog  der  GroBse  und  des  Alters  dcr  Frucht  vor  der  Oeburt," 
"  Arch.  L  Gynack.,"  lid.  U,  p.  353. 
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Ilfgkne  of  pregnancy. — Tl>c  disorders  of  pregnancy. — ^The  blood-changes  of  pregnancy. 
— Pcmiciouj  amcmia. — Hydnt'iiiic  uedeinn. — Vnricose  veins. — Nauitea  and  vomiting. 
— Ucart-bum — Inealivation. — Pruritus. — Facc-ocbe. — Cephalalgin. — Insomnia, 

Ix  studying  the  effects  of  pregnancy  we  saw  tlmt,  besides  tlie  local 
change*  in  the  gexuaJ  appanitus  and  the  disturbiinces  produced  by 
preamre.  the  organism  had  to  adapt  it.*olf  to  a  vuriety  of  now  condi- 
lioijg,  nf  which  the  most  conspicuoiia  were  alterations  in  the  quality  of 
tJie  blood  and  increase  of  its  quantity,  with  additional  work  thrown 
upon  the  lungs  and  kidneys,  and  reflex  demngements  of  the  nervous 
and  digestive  8y8t4,^nie.  The  physiological  condition  of  the  pregnant 
woman  approximates  .so  closely  to  what  would  be  regarded  as  patholog- 
ical at  other  times  that  tlie  necessity  arises  for  the  patient  to  carefully 
ob»<>rre  hygienic  rules,  Avhile  the  physician  often  6nds  himself  called 
ti|H>n  to  exerciiW!  his  art  in  restraining  distres-sing  symptoms  within 
limits  consistent  with  the  healthy  progress  of  gestation. 

The  Hygiene  of  Pregnancy. — During  the  pregnant  state,  the  in- 
crrasscd  elimination  of  carbonic  acid  by  tlie  lungs  is  necessarily  associ- 
ated with  increased  consumption  of  oxygen.  This  respiratory  activity 
makes  an  abundance  of  fresh,  pure  air  a  matter  of  prime  importance. 
As  a  rule,  theifforc.  a  rural  neighborhoixl  is  more  conducive  to  nor- 
mal pregnancy  than  large  cities.  To  be  avoided  are  small,  clo.«e,  heated 
rooms.,  continement  in-doors,  and  crowded  assemblages. 

The  dietary  should  embrace  all  nutritious,  easily-digested  articles 
o/  fo<Kl.  The  natural  tendency  to  acidity,  heart-burn,  llatulence,  and 
colic  i.s  apt  to  be  increased  by  indulgence  in  the  products  of  tiie  frying- 
pan  and  the  dainties  of  the  pastry-cook  and  confectioner.  The  con- 
suming desire  for  unwonted  articles  of  food,  which  is  customarily 
term«d  "  longings,**  I  have  never  yet  witnessed,  and  am  tempted  to 
rpgard  as  in  a  great  measure  mythical.  A  good  appetite  is  the  best 
te^f^rguard  against  most  of  the  discomforts  of  pregnancy.  Owing,  how- 
eref,  to  the  activity  of  the  assimilative  processes,  a  very  moderate  a]>- 
petite  is  not  incomiiatiblo  with  a  considerable  gain  in  weight.  A  very 
large  apfx-tite  is  not  normal  during  pregnancy,  and  requires  to  be 
retrained. 

The  dress  should  be  loose  and  easy.  Garters  and  tight  corsets 
eboald  be  discarded.     When  the  projection  of  the  abdomen  removes 


tt^  *:A*.  'A  *cj^.  "Ir***  fr-.s.  thi*  j.-r-tr  1!^^.«-  ztET^rtH  fa»ft»  reaching 
«jfirvf*^'.,     W*,i..  4r.-i  -irl^^s  :r.  tI-jt  frwi.  »:r  jc^  ;b*  iea  yn^^iM.  of 

K\iht:.3i\.  fare  -.h'^^yl  h*r  'j''/^t^*a  a:  rL-r  r^:"^rT*^r.c*-  of  li-e  menftnul 
fcli'xrh.*,  I>/r.g  nx.lwij  -ozTZifrj*  a:  i-c-Ji  rlni-es  art  a  fre»:iaent  cAuse  of 
trouble;.  Mar  tit:  relailori.-,  though  to;  ai^xutelj  to  t*  prohibited, 
uliould  ^*  of  iiifr*:*!  ierit  oocurrenc*.  Exoesee:  ia  the  ntwlj  married 
arfc  a  cor/imon  -ioair*  of  abortion. 

Thfe  ekin  fthoaid  Jj*:  kept  in  good  condition  bv  fre»:jaeni  bathing,  as 
by  itij  C'li  mi  native  action  it  l»  caf^able  of  reliering  the  kidnejs  of  a  por- 
tion of  the  work  thrown  upon  them.  The  increased  vaginal  secretion 
renders  it  imi*ortant  for  the  woman  to  fre<jnentlv  wash  the  external 
genitalij.  The  vaginal  douche  is  a  source  of  comfort  to  manr  women, 
but  the  quantity  injected  should  not  exc-eed  a  pint  of  water,  and  should 
be  intrwluced  slowly,  with  every  precaution  in  the  way  of  allowing 
an  immediate  reflux  to  take  place. 

Tlie  increawKl  irritability  often  observable  in  pregnant  women  calls 
for  the  greatest  forbearance  and  gentleness  on  the  part  of  those  who 
are  brought  into  close  contact  with  them.  Their  unreasonableness  is 
not  to  bo  cured  by  either  impatience  or  stern  treatment  It  is  the 
product  of  nervous  derangement,  and  is  to  be  regarded  as  due  rather  to 
l)hysical  than  to  moral  fault. 

The  Disorders  of  Pregnancy.  —  Among  women  reared  amid  the 
refinementH  of  civilization  the  entire  jwriod  of  pregnancy  is  very  fre- 
<|uently  attended  with  a  great  deal  of  discomfort.  The  attempt  to 
r('Ii(!ve  the  disorders  of  pregnancy  seriatim,  it  should  be  stated  in  a 
general  way,  is  a  vain  undertaking,  and  is  a  good  method  to  beget  hys- 
ti^ria  by  fixing  the  female's  attention  upon  minor  ailments.  The  best 
medicine,  in  a  large  proportion  of  cases,  is  to  devise  amusements  and 
occupations  calculated  to  produce  a  forgetfulness  of  self.  When, 
however,  the  disorders  of  pregnancy  advance  beyond  the  stage  of  dis- 
comfort to  that  of  actual  suffering  or  danger,  every  effort  should  be 
j»ut  forth  for  their  relief  or  mitigation. 

The  Blood-Changes  of  Pregnancy. — The  most  important  changes 
consist  in  the  loss  of  red  corpuscles  and  albumen.  The  former,  as 
the  oxygen-carriers  to  the  tissues,  are  illy  spared  from  the  economy. 
When  they  have  undergone  destruction  to  any  material  extent,  the 
cell-elements,  whose  vitality  is  intimately  associated  with  the  power  to 
take  oxygen  from  the  blood,  suffer  from  inanition,  and  the  starved 
colls  waste  or  fill  with  fatty  molecules.    These  changes  are  of  neces- 
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rity  followed  by  loss  of  weigiit,  muscular  prostration,  impaired  func- 
tional activity  of  the  secretory  organs,  and  increased  nerve  irriliibility. 
As  a  consequence,  the  appetite  fails,  the  digestion  is  weakened,  neural- 
<  develop,  and  even  moderate  muscular  exertion  is  attended  with 
I  lid  followed  by  u  sense  of  fatigue  ;  vertigo,  loss  of  memory,  and, 

in  severe  cases,  chorea,  hysteria,  and  insanity,  may  result  from  the 
deranged  condition  of  the  nervc-centcrs  ;  attacks  of  syncope,  palpita- 
tions, and  prtpcordial  oppression  point  to  feeble  hcart-actiou  ;  the  arte- 
rial tension  is  lowered  and  venous  hypera»mia results  ;  and.  finally,  the 
stiiguant  blood,  deprived  of  its  albumen,  in  place  of  inviting  endos- 
motic  currents,  transudes  through  the  walls  of  the  vessels,  giving  rise 
to  (pdcma  and  dropsical  cfTusion:?.  Gusserow*  (1871)  called  attention 
to  the  fact  that  the  anaemia  of  pregnancy  might  progress  to  such  mi 
extreme  as  to  produce  a  fatal  termination. 

The  treatment  of  anaemia  is  largely  prophylactic.  Light,  air, 
moderate  exercise,  good  food,  regulation  of  the  bowels,  cheerful  society, 
and  an  occasional  respite  from  household  and  family  cares,  will  always 
be  the  main  checks  to  its  extreme  development.  Iron,  though  of  little 
oToil  in  repairing  losses  which  have  already  taken  place,  is  of  the  ut- 
most value  in  limiting  the  progress  of  the  malady.  Iron  reduced  by 
hydrogen,  in  three-grain  doses,  either  alone  or  combined  with  a  fiftieth 
of  a  grain  of  arsenic,  has  rendered  mo  most  service  in  this  affection. 
It  should,  however,  be  continued  without  intermission  for  weeks  at  a 
time  in  order  to  obtain  the  full  advantage  of  its  beneficent  action. 
Tlie  liquid  forms  of  iron,  so  useful  at  other  times,  I  have  rarely  found 
tolerated  for  a  lengthened  period  in  the  pregnant  state.  In  weakened 
states  of  the  6t<imach,  when  the  latter  revolts  at  beefsteak  and  mutton, 
I  easily  assimilated  albuminoid  articles,  such  as  milk,  .soft-boiled  ogg;!^, 
and  eerajied  raw  or  underdone  meat,  should  bo  administered  in  small 
but  frequently  repeated  portions.  Where  the  marasmus  is  extreme, 
and  the  rectum  tolerant,  the  stomach  may  be  relieved  of  a  part  of  its 
duty  by  the  use  of  nutritive  eucmata  prepared  in  accordance  with  the 
now  familiar  prescription  of  Leube.  In  the  pernicious  form  of  ancemia, 
f  -  T  --\v  tried  transfusion,  but  without  success.  He  recommended, 
■■\  the  resort  to  |>reniatnre  labor.  In  a  case  wliich  occurred  to 
fjne  lu  hospital  pnictice,  before  my  attention  was  drawn  to  tiusacrow's 
[eaaj,  I  employed  the  latter  method  after  consultation  with  niy  col- 
rlf!U^c«.  Ilje  jmtient  made  a  slow  but  apparently  sure  progress  tow- 
ard '  .  until,  at  the  end  of  a  month,  slie  managed,  in  the  tem- 
por.i  iico  of  the  ward  nurse,  to  get  out  of  bed  and  make  a 
hearty  meal  of  oorned-bcef  and  cabbage.  Vomiting  set  in,  followed 
by  collapse,  which  proved  fatal  in  a  few  hours.  This  pernicious 
form  of  anjeraia,   though  not  confined  to  multipara?,  develops  must 

*  GmiKow,  "Uebcr  bocb^rodigste  Aoaemie  Schwangercr,"  "Arcb.  f.  Gruack.,"  D«J. 
U.pt8J«. 
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froqncntly  in  vromon  who  have  borne  many  children  in  rapid  »ao- 
ceijsion. 

A  not  unusual  i-esult  of  hydnemia  consists  in  a  swelling  of  the 
lower  extremities,  beginning  at  the  ankles,  and  tlience  extending  up- 
ward and  iuvndiug  often  the  labia,  the  vagina,  and  the  lower  segment 
of  the  uterus.  When  not  associated  with  kidney  coniplicat lone,  this 
wdema  is  rarely  dangerous,  though  often  the  source  of  extreme  dis- 
comfort. In  some  eases  of  cedema  of  the  vulva,  the  labia  may  attain 
to  the  size  of  a  man's  head,  and  become  nearly  diaphanous  from  the 
serous  iniiltratinn.  When  the  distention  ia  extreme,  gangrene  may 
threaten  and  make  it  necessary  to  resort  to  puncture.  In  lying-in 
hospitals  this  should  be  done  with  every  antiseptic  precaution.  With 
free  drainage  ostahlishod,  the  swelling  rapidly  subsides.  In  a  half- 
dozen  cases  which  I  have  thus  far  treated  in  this  manner,  premature 
labor  has  followed  in  the  course  of  two  or  three  days,  a  coincidence  of 
such  fre<inent  occurrence  as  to  make  it  necessary  to  employ  puncture 
with  circunippf'Ction. 

(Edema  of  the  lower  extremities  seldom  disappears  entirely  before 
confinement,  though  relief  is  sometimes  experienced  in  the  last  month, 
when  the  fundus  of  the  uterus  falls  forward.  Slight  degrees,  such  as 
swelling  limited  to  the  feet,  making  it  necessary  for  the  woman  to  go 
around  in  old  shoes  or  her  husband's  slippers,  do  not  require  treat- 
nieut.  AVhere,  however,  the  skin  of  the  limbs  becomes  tense  and 
painful,  warm  cloths  should  be  applied,  diaphoresis  if  possihle  should 
be  induced,  tonics  should  be  administered,  and  the  i)atient  be  kept  in 
a  recumbent  position,  or  with  the  extremities  nused  a  VAincricainv. 
llydragogue  cathartics,  by  still  further  impoverishing  the  blood,  tend 
to  aggrav;ite  tire  difficulty. 

Varicose  Veins. — Varicose  veins  occur  with  greater  frequency  in 
multiparre  than  in  primipara>.  So  long  as  the  large  veins  are  not 
involved,  they  possess  slight  significance.  The  saphena  is  always  first 
affected,  then  the  lateral  branches  upon  the  inner  surface  of  the  leg 
and  thigh,  especially  just  above  the  knee,*  and  less  commonly  the 
veins  of  the  vulva.  Dilatation  of  the  hemorrhoidal  veins  is  a  very 
frequent  occurrence. 

Tlie  treatment  of  varicose  veins  is  limited  to  the  adoption  of  meas- 
ures to  prevent  their  increase,  and  to  provide  against  the  dangers  of 
rupture.  The  first  indication  is  best  fulfilled  by  regidation  of  the 
bowels  and  the  wearing  of  elastic  stockings.  The  injection  of  one  to 
two  grains  of  ergotine  in  solution  has  been  recommended,  and  is  re- 
jjorted  nut  to  awaken  uterine  contractions.  As  the  danger  of  rupture 
is  Dot  spi-culative  (Spiegelberg  \  reports  two  cases  of  fatal  haemorrhage 

*  SruocLDEBo,  loc.  eit.,  p,  260. 

f  Md.,  p.  S50.  For  a  complete  dJacussion  of  the  subjeot,  9%dt  "  Det  Tsrioes  diez  U 
femme  cnocinte,"  "Th^  d'Agr6gntioD,"  par  le  Dr.  P.  BcDi5. 
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from  this  cauiJc),  the  patient  should  always  bo  provided  with  a  com- 
prefts  and  bandage,  which  she  should  be  taught  to  apply  herself  in  case 
of  a  sudden  emergency  before  profesaional  aid  can  be  obtained. 

Naosea  and  Vomiting. — There  are  few  known  theropoutical  agenta 
which  have  not  at  one  tiuio  or  imother  been  essayed  as  remedies  for 
the  nausea  and  vomiting  of  pregnancy.  Some  of  them  have  even  en- 
joyed for  a  time  high  repute  as  specifics,  but  the  sobering  effect  of 
experience  has  invariably  served  to  dispel  illusive  ho])es,  the  most  suc- 
oasBful  of  them  proving  uncertain,  and  of  benefit  to  only  a  limited 
clasE  of  patients.  It  is  usually,  therefore,  the  part  of  prudence  to  do 
nothing  for  the  minor  degrees  of  the  affection,  such  as  the  ordinary 
moniing-sickness.  or  even  for  continuous  nausea,  so  long  as  the  inges- 
tion of  food  and  the  general  nutrition  of  the  i)aticnt  are  undisturbed. 
For  thei*e  ca^es  Seyfert's  advice  to  let  the  wife  go  homo  on  a  visit  to 
her  mother,  implying  the  value  of  changed  surroundings,  furnishes  a 
aerrioeahle  hint  in  the  way  of  practice.  When,  however,  the  distress- 
ing djTnptoms  continue  after  the  first  three  months,  and  perceptibly 
tend  to  exhaust  the  vital  powers,  every  resource  should  be  tried  in 
tom^  in  the  liope  that  some  one  of  the  many  in  repute  may  prove  of 
■en'ioe  as  a  means  of  warding  off  im{)ending  disaster. 

At  the  out^et  of  any  systematic  plan  of  treatment  for  prcgnancy- 
Tomiting,  it  is  essential  that  the  physician  should  inspire  his  patient 
with  confidence  in  his  ultimate  success.  Care  should  be  taken  to  reg- 
ulate the  bowels,  as  constipation  invariably  aggravates  existing  gastric 
diaturhance.  If,  in  the  early  months,  the  uterus  is  found  retroverted 
or  retroflexed,  it  should  be  replaced  in  the  knee-chest  position,  and 
the  recurrence  of  the  displacement  should  bo  prevented  by  a  suitable 
pMBftry.  A  sjieculum  examination  should  be  made  of  the  cervix,  and, 
•hoald  it  he  found  eroded,  the  raw  surface  should  be  brushed  at  inter- 
vbIb  of  from  two  to  three  days  with  a  ten-per-cent.  solution  of  nitrate 
of  silver.  In  quite  a  number  of  cases  a  mitigation  of  the  distress  is 
obtained  by  ai)plying  the  far.idaic  current  to  the  pit  of  the  stomach  ; 
in  other*,  the  ice-bag  applied  to  the  cervical  vertebne  affords  a  con- 
ndcniblc  measure  of  relief.  The  inhalation  of  oxygen  has  likewise 
bera  tried  by  Pinard  with  8ucce.ss.  To  many,  ice-cold  effervescent 
drinks  are  sjratcful.  Dr.  Fordyce  Barker  recommends  carlxinjc-acid 
wiaer  containing  a  drachm  of  bromide  of  potassium  to  the  siphon.  Pry 
champagne  is  of  assistance  to  a  comparatively  small  class,  but  more 
often  I  have  found  it  revolting  to  a  squeamish  stomach.  Of  medicinal 
agent£,  6ubnitrato  of  bismuth  and  the  oxalate  of  cerium  possess  the 
widest  a)»plication.  Usually  I  order  ten  grains  of  the  former,  com- 
bined with  five  to  ten  grains  of  the  latter,  to  be  taken  ten  minutes  be- 
fore eating.  In  cases  of  ga-^tric  catarrh,  my  favorite  is  the  tincture  of 
nux  vomica  given  in  ten-tlrop  doses  before  meals,  Drop-doses  of 
Fowler's  solution  at  meal-time  arc  said  to  exert  considerable  inllxteuco 
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in  allayinjj  stnniftch  irritability.  A  twelfth  of  a  grain  of  morphia  given 
h}'po(lermieally  or  by  the  mouth  -will  frequently  aid  the  retontion  of 
food  by  the  stomach,  but  may  lead  to  the  formation  of  the  opium- 
habit.  Simmons,  of  Yokohama,  recommends  the  injection  of  thirty 
grains  of  chloral  jxt  rectum  nmrning  aiul  evenirij,%  a  practice  of  which 
Kichanlson  advises  further  trial-*  After  eating,  digestion  may  l>e 
promoted  by  ten  grains  of  pepsin,  given  alone  or  with  either  the  dilut3 
muriatic  acid  or  Ilorsford's  acid  plios])hate. f 

If  tlie  foregoing  measurers  prove  of  no  avail,  the  patient  should  be 
made  to  take  small  quantities  of  easily  digested  food,  such  as  milk 
and  limo-water,  Valentine's  beef-juice,  or  the  pulp  scraped  from 
raw  or  underdone  beef,  at  hourly  intervals,  while  rest  in  bed  is  main- 
tained for  the  purpose  of  avoiding  the  slightest  unnecessary  waste  of 
tissue. 

When  the  vomiting  is  literally  uncontrollable,  a  rare  event  in 
cases  where  tho  pjiysiciau  commands  the  full  cooperation  of  his 
patient,  and  death  from  starvation  threatens,  there  remains  as  an 
ultimate  resource  tfie  artificial  induction  of  abortion,  or  premature 
labor.  Ik'fore,  however,  proceeding  to  this  last  extreme,  it  is  proper 
to  remember  that,  in  many  cases,  the  vomiting  stopsi  pponUinooHsly 
after  the  termination  of  tlie  third  month,  or,  when  more  perriistent, 
after  tlio  sixth  month  of  pregnancy;  and  that  furthermore,  whore 
practicable,  it  shou]<l  be  the  rule  to  iiostjjone  measures  for  emptying 
tho  uterus  until  after  (he  child  has  henome  viable.  Now,  where  it  is 
necessary  to  maintain  tho  strength  of  the  patient  for  two  or  tJiree 
weeks  only  in  tho  hope  uf  obt^xining  a  living  child,  or  a  natural  sub- 
sidence of  the  disorder,  rectal  alimentation  is  capable  often  of  rou- 
dering  excellent  service.  J  Milk,  eggs,  and  defibrinated  blood  *  may 
be  used  for  this  ]nirj)o.ee,  though  I  have  fiHind  nothing  so  etTective  as 
the  beef  and  paucreaa  i)reparation  of  Leube.  [|    Dr.  Henry  F.  Campbell 

•  RicnARDso.v,  "  Hydrate  of  Chloral  in  Obstetric  Fractice,"  "  Trans,  of  the  Am. 
Gynauc  Soc.,"  vol.  i,  p,  2t7. 

f  Dr.  E.  CopEMAj*  rccommenda  dilatation  of  the  oe  cstcmuni  and  cervical  canal  with 
the  iDdex-finj^cr.  The  latter  Aliould  be  poascd  to  the  firat  joint,  but  not  up  to  the  os  iti- 
tcmum.  This  mcthwl,  which  lacars  Dr.  Copcmftn's  tmnie,  ift  regarded  by  its  aiilhur  as 
infallible.  It  has  liltewifc  received  the  cnthusiaatic  iadorscmcnt  of  Dr.  Marion  iSims. 
— ("  Arch,  of  Med.,"  vol.  ili.) 

X  Dr.  BcsKV,  in  an  article  piibli.ihcd  in  the  "Am.  Jour,  of  the  Med.  &ci. "  (1879,  pp. 
112-117),  recommends  stomscb-rcst,  uutritivc  cnemata,  and  tho  rectal  administration 
of  bromide  of  potassium. 

•  To  prevent  dccomjwsition.  Dr.  A.  11.  Smith  advises  the  addition  of  n  grain  and  a 
half  of  chloral  to  ench  fluidounce  of  the  blood. 

I  LKrnE's  fonnula  con^iistH  of  five  to  ten  mince?  of  finely-chopped  beef,  to  which 
should  bo  added  one  third  its  weight  of  finely-niinced  pancreas  (pig  or  oi).  Tho  mixture 
should  be  treated  in  a  mortar  with  five  ounces  of  lukewarm  water,  and  reduced  to  a 
thick  soup  (Fostir's  "  Clinical  Medicine,"  p.  24).  Not  more  than  four  to  tax  ounces 
should  be  given  at  a  time,  nor  more  fnxiuently  than  ouce  in  four  houra. 
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relates  a  ease  where  u  patient  of  liis  was  nourished  for  fifty-two  days 
by  rt'ctal  alimentation  alone.*  Such  ca^es,  liowever,  are  very  rare, 
owing,  in  my  experience  at  least,  to  the  fact  that  in  time  the  rectum 
iM'comps  intolerant  of  tlie  presencf  of  the  injected  materials.  As  ilic 
induction  of  abortion,  or  premature  labor,  always  subjects  the  operator 
to  criticism,  and  as  its  performance  is  by  no  means  unattended  with 
riek  to  life,  it  is  advisable  to  share  the  responsibility  with  an  experi- 
enced professional  colleague. 

Heart-bum. — Heart-burn  becomes  distressing  in  the  later  months  of 
prepnancy.  It  can  rarely  be  cured  before  delivery,  hut  may,  in  most 
cases,  be  palliated  by  carlx^nute  of  magnesia,  or  hulf-teaspoonful  doses 
of  aromatic  spirits  of  ammonia. 

Insallvation. — Excessive  flow  of  saliva  to  the  extent  of  two  to  three 
quarts  in  the  course  of  the  day  has  been  observed.  For  this  dis- 
order small  doses  of  atropia,  the  twelfth  of  a  grain  of  jiilociirpine,  and 
the  fluid  extract  of  viburnum  prunifoliura  have  been  severally  recom- 
mended. 

Pruritus. — Pruritus,  without  any  visible  affection  of  the  skin^ 
nometimes  occasions  in  pregnant  women  an  unendurable  degree  of 
•affering.  When  general,  a  temporary  relief  may  be  obtained  by  plac- 
ing Uie  patient  in  a  prolonged  sodii-batli,  and  subse<iuently  rubbing 
the  entire  surface  with  vsiseline.  Very  commonly  the  itching  is  con- 
fined to  the  distended  nbdomimd  walls.  In  such  eases,  cloths  wet 
with  camphor-liniments,  with  the  addition  of  chloroform  (lin.  sajwnis 
comp.,  3  V  ;  chloroformi,  3  j),  or  a  solution  of  carbolic  acid  (  3  j  od  Oj) 
•pplied  to  the  itching  surface  will  usuall}'  allay  the  irritation  for  the 
time.  In  pruritus  of  the  vulva,  in  addition  to  local  external  applica- 
tions, great  paius  should  lie  taken  to  t-Jeanse  the  vagina  with  solutions 
of  bonix  or  carbolic  acid.  A  half-pint  slowly  injected  into  the  vagina 
may  be  employed  twice  daily,  without  risk  of  provoking  labor.  If 
the  itching  results  from  an  acrid  discharge  proceeding  from  an  ulcer- 
ated cervix,  the  application  of  nitrate  of  silver  and  the  introduction 
at  night  of  a  cotton  plug  soaked  in  a  solution  of  tannin  in  glycerine 
(«c  tannic,  3  j  ;  glycerina',   3  j)  will  usually  alford  relief. 

Face-aob6- — Neuralgia  of  the  tifth  nerve  is  a  common  affection  in 
pregnant  women.  It  can  often  bo  (jnieted  by  the  external  aiiplication 
of  aconite,  chloroform,  or  camphor  liniment.  Should  these  or  kindred 
remedies  fail,  it  is  best  to  resort  at  once  to  the  hypodermic  injection 
of  morphia.  The  recurrence  of  pain,  as  the  effects  of  the  mori»hia 
po^  away,  can  in  most  cases  be  prevented  by  giving  to  the  jiatient 
onoe  in  four  hours  from  three  to  five  drop  doses  of  the  fluid  extract  of 
gelsemium,  suspending  its  administration  so  soon  as  the  slightest  in- 
ilicatiun  of  ptosis  is  produced.     Croton-chloral,  in  from  two-  to  five- 

*  R.  F.  C^vroELL,  "  Rectal  Alimentation  in  Pregnancy,"  "  Trans,  of  the  Am.  Gyn. 
Sot,"  fOl.  Hi,  p.  273. 
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grain  doses  hourly,  lias  likewise  proved  effective.  Bartholow  advises 
not  to  push  the  remedy  beyond  fifteen  gruins.  Lindner  (''Arch.  f. 
Gynaek.,"  Bd.  xvl,  p.  312)  recommends  ten  grains  at  a  doso  given  at 
bedtifiie. 

Cephalalgia. — Headache  should  be  treated  according  to  the  cause. 
Constipation  should  be  removed,  and  iron  should  be  given  wlieu  the 
headache  is  dependent  upon  anreniiu.  If  of  malarial  origin,  1  have 
never  hesitated  to  give  quinine  in  large  doses,  and  have  never  yet  ob- 
served its  acting  as  an  oxytocic.  When  purely  of  reflex  origin,  tlie 
guaraua-powder,  the  dilfusible  stimulants,  and  the  entire  range  of 
nerve  Bedatives  are  indicated.  Unfortunately,  there  are  no  fixed  rules 
by  which,  in  a  given  case,  the  appropriate  remedy  can  be  invariably 
Belected. 

Insomnia. — Troublesome  sleeplessness  may  toward  the  end  of  preg- 
nancy reduce  a  ivoinan  to  an  unfavorable  condition  for  encountering 
the  jwrils  of  childbirth.  The  main  rolinnce  should  be  placed,  where 
possible,  ujion  moderate  exercise,  upon  broniidc  e>f  pota.ssinm.  chloral, 
camphor  and  hyoscyamus,  and  codeine.  The  ordinary  forms  of  opium 
should  be  phiced  under  the  ban,  on  account  of  the  fatal  facility  with 
which  the  opium-luibit  is  acquired.  Even  in  ordering  the  less  ob- 
jectionable hypnotics,  care  should  be  taken  against  their  continued 
employment.  With  proper  caution,  however,  their  occasional  admin- 
istration for  the  purpose  of  breaking  a  morbid  habit  is  to  be  com- 
mended. 
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CilAPTER  VII. 

THE  PBTSJOLOOr  OF  LABOR  AND  ITS  CLINICAL  PHENOMENA. 

Cuusca  of  labor. — Uterine  cuntractions. — Action  of  Inbor-pnins  upon  the  uterine  wnlls. — 
Contrnctioo  of  ligaments. — Action  of  obJor»innl  tuusclos. — Action  of  Tuginii. — The 
pain  of  labor. — General  influence  of  labor-pain*  upon  the  organisw. — rrcoiirrory 
sjmptom.s  of  labor. — First,  aecood,  anJ  third  flta<^e3  of  labor. — Duration. — Action  of 
tlie  expciient  forces. 

Under  the  term  labor  are  comprised  all  the  physiological  and  me- 
chanical processes  by  means  of  which  the  extrusion  of  the  ovum  from 
the  maternal  organs  of  generation  is  effected.  As  the  term  ini]>]ies 
exertion,  it«  application  is  restricted  to  the  parturient  efforts  of  vi- 
viparous animals.     The  duration  of  pregnancy  varies  widely  in  the 
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dJffcrcut  classes  of  tlie  animal  kingdom.  The  occurrence  of  normal 
labor  is  coincident  with  the  maturity  of  the  foetus.  This,  in  man,  ia 
found  to  correspond  very  nearly  to  the  interval  between  ten  menstrual 

pcrtuda. 

Causes  of  Labor. 

Sjieculation  as  to  the  proximate  causes  of  labor  have  so  far  proved 

Itlcss.  The  following  particulars  comi>rlso  the  extent  of  our 
rledgc  of  the  conditions  which  prepare  the  way  during  pregnancy 
for  the  final  expulsive  efforts  : 

1.  During  the  first  three  months  tiie  growth  of  the  uterus  is  more 
rapid  than  that  of  the  ovum,  which  is  freely  movitljle  within  tije  uter- 
ine cavity,  except  at  its  placentid  attadimcnt.  In  the  fourth  month 
the  reflexa  becomes  so  far  adherent  to  the  chorion  tliat  it  can  only  be 
[separated  by  the  exertion  of  some  slight  degree  of  force,  and  tlie  am- 
nion is  in  contact  with  the  chorion.  After  the  fourth  month  the 
chorion  and  amnion  are  agglutinated  together,  though  even  at  the  ter- 
mination of  pregnancy  tliey  may  with  care  be  separated  from  ouo 
Another.  After  the  fifth  month  the  agglutination  of  the  dccidua  vera 
^«nd  reflexa  takes  place.  In  the  second  half  of  jircguancy  the  rapid 
development  of  the  ovum  causes  a  corresponding  expansion  of  the 
uterine  cavity,  the  uterine  walls  becoming  thinned,  so  that  by  the  end 
of  gestation  they  do  not  exceed  upon  the  average  two  to  three  lines  in 
thickness.  The  vast  extension  of  the  uterine  surface  is  not,  however, 
simi>ly  a  conse<iuence  of  over-stretching,  a  fact  shown  by  the  circum- 
stance that  the  uterus  toward  the  close  of  gestation  is  increased  nearly 
twenty-fold  in  weight,  and  by  the  histories  of  extra-uterine  fetations, 
in  which,  up  to  u  certain  limit,  the  uterus  enlarges  progressively,  in 
«pite  of  the  non-presence  of  the  ovum.  Tlie  augmented  Aveight  of 
ih*  uterus  is  the  result  of  the  increase  in  length  and  width  of  the  indi- 
ridnal  muscular  fiber-cells,  the  extreme  vascular  development,  and 
the  abundant  formation  of  connective  tissue.  Up  to  the  sixth  and  a 
half  month  there  has  further  been  observed  a  genesis  of  new  tiber- 
cells.  especially  upon  the  inner  uterine  surface.  According  to  Ranvier, 
the  amooth  muscular  fibers  become  striated  as  the  end  of  gestation  is 
reached.* 

The  precise  manner  in  which  the  distention  of  the  uterus  is  accom- 
plished has  as  yet  not  been  demonstnited.  A  prinri  only  two  possibil- 
iti<«  are  apparently  udmissible,  viz.,  either  tlie  individual  structure 
elementa  are  stretched  after  the  manner  of  elastic  bands,  or  a  rear- 
rangement of  the  muscular  elements  takes  place  in  such  wise  that  a 
certain  proportion  of  the  fiber-cells,  instead  of  lying,  as  in  the  begin- 
ning of  pregnancy,  parallel  to  one  another,  gradually,  with  the  ad- 
fanoe  of  geshition,  are  displaced,  so  that  the  ends  only  are  in  juxta- 

ttion.  It  is  probable,  though  not  proved,  that  toward  the  close 
•  Vidt  Tahnikii  ct  CnAKTREciL,  "  Tiajt^  de  I'art  des  occoucbcroenta,**  p.  203. 
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the  thinning  of  the  walls  is  the  result  of  both  conditions.  Bearing 
these  premises  in  mind,  it  becomes  a  disputed  question  as  to  whether 
one  of  the  eanses  of  labor  is  not  to  be  found  in  the  reaction  of  the 
nt^rus,  as  a  hollow  muscular  organ,  from  the  extreme  tension  to  which 
ita  fibers  are  ultimiitel}'  subjected.  Countenance  to  the  alfirmative 
side  is  afforded  by  the  tendency  to  premature  labor  in  hydramnion  and 
multiple  pregnancies,  in  which  a  liiph  degree  of  tension  is  reached  at 
a  period  cunsiderablv  antedating  the  complete  development  of  the 
foetus. 

2.  There  is  a  perceptible  increase  of  irritability  in  the  uterus  from 
the  very  beginning  of  gestation.  Indeed,  the  facility  with  which  con- 
tractions may  be  produced  by  manipulating  the  organ  througli  the 
abdominu!  walls  has  been  put  forward  by  Braxton  Ilicks  as  one  of 
the  distinguishing  signs  of  pregnancy.  This  irritability  is  especially 
marked  at  the  recurrence  of  the  menstrua!  epochs,  and  becomes  a  more 
and  more  prominent  feature  in  tlie  latter  months,  when  tspontaneous 
painless  contractions  are  ordinary  incidents  of  the  normal  condition. 

3.  The  researches  of  Friedliiuder,  Kundrat,  Engclmann,  and  Leo- 
pold have  demonstrated  that  the  decidua  vera  of  }vregnancy  is  dis- 
tinguishable into  an  outer,  dense,  membranous  stratum,  composed  of 
large  cells  resembling  pavement  epithelia,  probably  mctamor])hosed 
cylindrical  cells,  and  an  —  in  appearance  —  nnderlyiug  mesh-work, 
formed  from  the  walls  of  the  enlarged  decidual  glands.  It  is  in 
this  spongy  layer  that  the  separation  of  the  decidua  takes  place,  the 


Fio.  72.— The  muiy^ius  merabmne  of  the  uterus.  A,  amnion ;  ti,  rolloxo :  /»,  docidua  vera : 
I>,  R,  iflautlulor  &\tac*»  of  tho  lower  KtrBtam ;  Jf,  miuculor  etructuru  of  utvruii.  ^Eu{^<l- 
numn.) 

fundi  of  the  glands  ])er8isting,  even  after  the  expulsion  of  the  ovum. 
Hy  many,  a  fatty  degeneration  of  the  cells  of  the  decidua  has  been 
observed  toward  the  end  of  pregnancy,  but  Leopold,  Dohm,  and 
Langhjins  have  shown  that  this  is  not  of  constant  occurrence.*    The 

*  LicoroLD,  "Studien  iibw  die  Schleiinhaut,"  etc.,  "  Arch.  f.  Gynaek.,"  Bd.  xl,  p.  49, 
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trabecula?  which  inclose  the  gpiicos  of  the  net-work  diminish  in  size 
with  the  advance  of  pregnancy.  Thus,  while  they  measure  at  the 
fourth  nmnth  about  j^  of  an  inch  in  thickness,  they  become  gradu- 
ally n.Mlntrd  in  the  subsequent  months  to  jj^j^j  of  in  inch,  a  change 
which  matcriully  fueilitutcs  the  i>eeling  off  of  the  decidual  surface.* 

4.  From  the  fifth  month  onward,  large-sized  cells  make  their 
appeAnwce  in  the  serotina,  especially  in  tlie  neighborhood  of  thin- 
walled  Tessols,  The  largest  of  these  so-called  giant-cells  eontaiti  some- 
tames  Hs  many  as  forty  nuclei.  Though  a  physiological  product,  they 
resemble  for  the  most  part  the  so-called  specific  cancer-cells  of  the  older 
writt-rs.  They  are  of  special  obstetrical  interest  from  the  fact  observed 
by  !  liT,  and  c«)nUrmod  by  Leopold, f  that  they  iRvuf tnitc  the 
ntci-  .,  I'Os  from  the  eighth  month,  and  lead  to  coagulation  of  the 
blood,  and  to  the  formation  of  young  connective  tissue,  by  means  of 
vhich  a  portion  of  the  venous  sinuses  becomes  obliterated  before  labor 
bi^Ds.  The  subtraction  of  these  vessels  from  the  circulation  tends  to 
itxctoiiaf  the  amount  of  the  venous  blood  in  the  intervillous  spaces  of 
the  placenta. 

5.  It  is  pro|)er  to  recall  here  the  fact  that  the  nerve-filaments  of  the 
ntoras  are  derived  in  principal  measure  from  the  sympathetic  system. 
Tbe  large  cervical  ganglion,  which  in  pregnancy  measui-cs  about  two 
iDcbes  in  length  by  one  and  a  half  inch  in  breadth,  receives,  however, 
in  addition  to  the  sympathetic  lil>ers,  the  second,  third,  and  fourth 
sacral  nerves. 

Physiology  has  as  yet  loft  unsettled  the  question  as  to  the  main 
1  of  the  motor  impulses  MJiich  arc  conveyed  to  the  uterus  during 
One  of  my  hospital  patients,  with  ])aralyijis  of  the  lower  ex- 
tremities, retention  of  urine,  and  los:^  of  power  over  the  si>hincter-ani 
inuicle.  had  a  perfectly  natural  though  jminless  labor.  The  cause  of 
the  fwralysis  was  obscure,  the  patient  subsequently  making  a  com])leto 
recovery.  Jacquemart  J  reports  a  siniihir  case,  in  which  tlic  j)araly.*is 
was  due  to  partial  compression  of  the  cord  at  the  level  of  the  first 
dursal  vertebra.  On  the  other  hand,  Schlesinger  **  has  shown  that  the 
^  ^  'liotic  is  not  the  only  motor  nerve,  as  reflex  movements  of  the 
:  jUow  stimulation  of  the  organ  wlien  all  the  branches  of  the 
aortic  plexus  have  been  carefully  di\  ided, 

A  mot<ir  center  for  uterine  contractions  ho*  been  proved  to  exist  in 
the  medulla  oblongata.  This  center  is  excited  directly  to  action  by 
ana>mic  conditions,  and  by  the  prescnco  of  carbonic  acid  in  the  blood 
conveyed  to  it.  Vivid  mental  emotions  may  either  awaken  or  suspend 
nterioe  contractility. 


•  Enukluann,  "The  Mucotu  Membrane  of  ibo  Uterus,"  p.  45. 
f  Op.  tit.,  pp.  492,  et  »tq. 

%  Tahmkti  et  Chantbecil,  "Trail*  de  l'»rt  dcs  accoucbeniontB,"  p.  229. 

•  Oiim  und  Scblcslngcr,  Strieker's  "  Wiener  nH-**    t«i— ^jm-i,  •'  1872, 
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Reflex  moTemcnts  of  the  uterus  may  l)c  provoked  by  stimulating 
the  ccutral  end  of  any  of  the  spinal  nerves,  a  fact  which  serves  to  ex- 
plain the  consensus  long  recognized  n^  existing  between  the  breasts 
and  the  organs  of  generation.  When  the  si)inal  cord  is  divided  below 
tlie  medulla  oblongata,  this  phenomenon  is  nu  longer  observed.  Direct 
stimuli  to  the  uterus,  howover,  determine  contnictions  independently 
of  the  medulla  oblongata,  the  spinal  cord  thou  acting  as  a  reflex  center. 
The  presence  of  asphyxiated  blood  in  the  arterial  trunks  acta  na  a 
physiological  stimulus  to  labor.*  hy  the  separation  of  the  decidua 
from  it^  organic  conncctiou  with  the  uterus,  the  ovum  acts  aa  a 
foreign  body,  and,  aa  is  well  knuwn,  si>cedily  awakens  uterine  move- 
ments. Finally.  Kehrer  \  has  shown  that,  when  a  cornu  is  removed 
from  the  uterus  during  labor,  rhythmic  contractions  of  the  mus- 
cular fibers  will  continue  from  a  half-hour  to  an  hour  after  separa- 
tion, provided  only  the  tissues  be  kept  moist  and  at  a  suitable  tem- 
perature. 

The  following  theory  of  the  causes  of  labor  is  offered,  not  because 
of  its  com]iletenes«,  but  incitly  as  a  means  of  grouping  tlie  foregoing 
facts  together  in  the  order  of  their  relative  importiince.  The  advance 
of  pregnancy  is  associated  with  increase  in  the  in'itability  of  the  uterus, 
a  property  most  pronounced  at  the  recurrence  of  the  menstruiil  epochs. 
By  thinning  of  the  partitions  between  the  glandular  structures  the 
way  is  prepared,  as  the  time  for  labor  approaches,  for  tlio  easy  sopani- 
tion  of  the  dense  inner  stratum  of  the  decidua.  The  ready  resijonse 
of  the  uterus  to  stimuli  reflected  from  the  peripheral  extremities  of  the 
spinal  nerves,  to  direct  local  irritation,  and  to  the  presence  of  blood 
surcharged  with  carlxinic  acid  in  the  uterine  vessels,  explains  the  fre- 
quency of  painless  contractions  for  days,  or  even  weeks,  in  ^oriie  cases, 
previous  in  labor.  To  these  menus  of  exciting  uterine  motility  there 
should  be  added,  in  all  probability,  the  reaction  of  the  uterine  muscle, 
from  the  tension  to  which  it  is  subjected  by  the  growth  of  the  ovum, 
and  to  circulatory  disturbances  in  the  ccrebml  centers  sometimes 
effected  by  vivid  emotions.  Frequently  repeated  uterine  contractions, 
without  partial  8e]mration  of  the  decidua,  are  hardly  comprehensible 
after  the  decidua  vera  and  rodcxa  are  brought  into  close  contact  with 
one  another.  Such  a  physiological  reparation  would,  of  necessity, 
when  of  sufficient  extent,  by  converting  the  ovum  into  a  foreign  body, 
furnish  an  active  cause  for  the  advent  of  labor,  in  the  same  way  that 
labor  is  prematurely  excited  by  a  similar  separnf  ion  when  artificially 
induced.  Thus,  by  the  time  the  development  of  the  f<x>tus  is  com- 
pleted, all  things  are  in  train  for  ita  expulsion.  When  other  causes 
do  not  early  operate  as  determining  forces,  the  increase  of  uterine 

*  Vide  ScHLESiNOER,  Stricket'fl  "  Wiener  raed.  Jahrhucb,"  1873, 
f  Kehrer,  "  Dcitrilgo  zur  vcrglekbeudc   und   experimcotcllen  Gcburtskunde,"  2te« 
U«ft,  p.  48. 
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irritability  at  the  recurrence  of  the  menstrual  cjiochf?  probably  ac- 
coanta  for  the  ordinary  coincidence  of  labor  ^yitll  the  tenth  cata- 
menial  date. 

Phtsiolooical  Phexomena  of  Labor. 

The  Uterine  Contractions. — Tlie  nterine  contractions  are  entirely 
'  '  ilont  of  volition.  As  in  other  organs  composed  of  smooth 
[  ir  fibers,  each  contraction  at  the  beginning  is  slow  and  weak  ; 

gradaully  it  reaches  the  point  of  greatest  intensity  ;  the  acme  con- 
tinues for  a  brief  period,  and  then,  finally,  is  followed  by  complete 
relaxatioD.  Each  complete  excursion  is  termed  a  labor-pain.  Peri- 
iCalUc  movements  have  been  obsen-ed  in  sininials  with  two-homed 
Iteri.  A  similar  action,  proceeding  from  the  funduis  to  the  cervix, 
been  sometimes  assumed  for  the  human  subject.  The  peristaltic 
'  owever,  if,  indeed,  it  exists,  extends  so  rapidly  that  it  is  best 
t  1  -iJer  the  uterus  as  a  hollow  muscle,  which  contracts  simnlta- 
neoQ$ly  in  all  its  parts.  As  labor  advances,  au  iucreiisc  in  the  length 
id  the  force  of  the  contractions  is  develojied.  The  stronger  the 
ins,  the  shorter  tlie  interval  betu'een  them.  The  average  normal 
Uorution  of  a  labor-pain  is  about  one  minute. 

The  Action  of  Labor-Pains  upon  the  Uterine  Walls. — During  tlio 
intervals  between  the  pains,  it  is  well  known  that  the  utcms  ])osses8eB 
an  OToid  shape,  and  is  flattened  antero-posteriorly  by  the  pressure  of 


P^ 
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FwK  ?». — TnuMvone  acctioti,  tloUitl  lino 
fV)f>TwnUni;  shape  of  uterue  during 
■  pain,  (Lthc.) 


Fia.  74. — Lon^tuiMniU  section,  dottcl 
Jino  reprwifnliiic'  clcvutinu  of  futi- 
diLs  diiruig  u  puin.     (Liihft.) 


the  abdominal  walle.  During  the  pains,  however,  the  uterus,  as  it 
cktfes  npon  the  fluid  contents  of  the  ovum,  assumes  a  more  nearly 
globabtr  outline.  As  a  consequence,  the  transverse  diameter  is  dimin- 
i$bc<l,  mid  the  antcro-posterior  increased  in  corresponding  profxirtion. 
By  this  change,  the  uterus,  which  had  previously  rested  by  its  poste- 
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rior  surface  upon  the  spinal  column,  rises  upTrard  so  that  ita  fundus 
produces  a  bulging  of  the  anterior  abdominal  walls. 

Inasmuch  as  the  lower  uterine  segment  progi-essively  diminishes 
in  thickness  toward  the  cervix,  its  walls  offer  less  resistance  to  the 
pressure  of  the  ovum,  and  thus  arc  stretched  downward  during  each 
pain.  While,  in  contractions  of  the  uterus,  the  lower  segment  is 
thinned,  the  diminished  bulk  of  the  contracted  organ  leads  lo  an 
increase  in  the  thiekuoss  of  the  walls  of  the  Ixjdy  and  fundus.* 

The  Contractions  of  the  Uterine  Ligaments. — Structurally  the  mus- 
cular libers  of  the  round  and  broad  ligaments  arc  in  direct  continuity 

with  the  external  muscular  layer  of 
the  uterus.  As  would  be  anticipated, 
they  contract  simultaneuutily  with  that 
organ.  Iii  contracting,  they  fix  the 
uterus  at  the  pelvic  brim,  while  the 
round  ligaments  serve  additionally  to 
iueliue  the  fundus  forward. 

Tke  Action  of  the  Abdominal  Mus- 
cles.— The  contraction  of  the  abdomi- 
nal walls  is  a  powerful  auxiliary  to  tho 
expulsive  action  of  the  uterus.  At 
the  beginning  of  labor,  the  contriiC- 
tions  are  voluntary,  but,  as  labor  ad- 
vances, they  become  more  and  more 
reflex   in    cliarueter,  until,   in   many 

cbaijci's   in   fho  tilickniw*  of  tho    women,  the  disposition  to  press  dur- 
utcrmc  walls  dunoir  lubor.    (Jjihs.)  ,         .         '  ...  - 

mg  each  pam  assumes  the  form  of  an 
uncontrollable  im])ulse.  The  mechanism  by  which  these  auxiliary 
forces  arc  called  into  play  is  a.s  follows  ;  As,  toward  the  acme  of  tho 
pain,  the  fundus  uteri  is  elevated  and  lifts  up  the  abdominal  walls,  the 
woman  takes  a  deep  inspiration,  the  glottis  closes,  and  the  diaphragm 
contracts.  The  latter  pushes  the  intestines  downward,  and  thus  aids 
in  niisiiig  tlio  uterus  to  a  position  nearly  pcritendicular  to  the  jwlvic 
brim.  All  the  expiratory  muscles  then  enter  into  active  contraction. 
Meantime,  the  laboring  woman  secures  fixation  of  the  trunk  by  find- 
ing points  of  support  for  the  iijiper  and  lower  extremities.  My  these 
means  the  capacity  of  the  alj<liuninal  cavity  is  greatly  diminished, 
and  the  uterus  is  compressed  not  only  by  the  adjacent  muscular  cover- 
ings, but  by  the  entire  mass  of  inclosed  vi.scenu    The  otioct  is  twofold  : 

1.  There  results  an  augmentation  of  tlie  intra-uterine  pressure. 

2.  A  ])ortion  of  the  contents  of  tho  large  vessels  of  the  trunk  is 
forced  to  the  extremities.  To  this  cause  is  attributable  the  flushed, 
congested  appearance  of  the  face  during  labor-pains.     As  the  intra- 

*  For  inost  of  tho  following  deductions  the  writer  is  indebted  to  Dr.  Lias's  ingcnioua 
worlc,  entitled  "  Die  Theorie  der  Geburt." 


6 
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>niinal  pressuro  is  not  brought  to  bear  upon  the  organs  witliin  the 
je  cavity,  hypora?mia  of  the  vagiiia  and  the  contiguous  tissues 
^foUowfl.  As  a  consoqucnce,  the  ehuniiel  tiirougli  which  tiie  head  has 
to  pas8.  as  labor  arlvaiiees,  becomes  infiltrated  with  ?eruni,  and  offers 
lew  resistance  to  liie  presenting  part.  At  the  same  time  the  glandu- 
llftr  structures  are  excited  to  increased  action,  and  the  lining  mucous 
jmembraue  becomes  lubricated  by  the  Becretion  which  is  freely  jKiured 
tout. 

Tlie  Influence  of  the  Vagina  in  Parturition. — As  the  head  advances 

'ihrough  the  cervix,  the  vagina  at  lirst  opposes  an  obstacle  to  its  fijr- 

^ther  progress*.     After,  however,  tlie  largest  circumference  of  the  child 

has  pMfst'd  through  the  genital  canal,  the  contractions  of  the  vagina 

aid  somewhat  in  the  expulsiou  of  the  after-coming  extremities  and  of 

the  placenta. 

The  Pains  of  Labor. — The  painful  sensations,  which  are  tlie  accom- 
paniment of  the  uterine  contnietions,  begin  in  the  lower  uterine  seg- 
mt'nt.     They  are  at  first  esi)ecially  felt  over  the  sacrum,  whence  they 
r    '    '    *<)  the  rectum  and  the  bladder,  across  the  abdomen,  and  down 
Im.     In  the  beginning  of  labor,  the  sensations  are  dull,  and  of 
a  be:iring-<|own   character.      As  labor  axlvance.'?,  however,  the  pains 
^incnmse  in  acuteness,  and  in  many  persons  reach  an  unendurable  de- 
of  «C'Terity.     They  are  mainly  induced  through  the  compression 
jif  tbn  uterine  nerves  by  the  contractions  of  the  muscular  fibers.     The 
Fjrvority  of  the  pains  is  consequently  proportioned  to  the  resistance 
to  bo  overcome.     At  first,  as  has  been  stated,  confined  to  the  lower 
lent  of  the  uterus,  the  pains  subsequently  invade  the  btidy  and 
fnodtti:.     The  sufferings  of  the  female  increase  with  the  mechani- 
cal distention  of  the  cervix,  especially  with  that  of  the  external  orifice, 
.T  ■•    '^-tilly  reach  the  ptiint  of  supreme  agony  as  the  head   passes 
the  vagina  and  vulva,  which  are  abuudauily  supplied  with 
Mrttpiitve  spinal  nerves. 

Though  no  labor  is  absolutely  painless,  where  the  first  stage  is  slow 
)d  the  resistance  of  the  soft  parts  slight,  the  suffering  may  become 
;ively  insignificant. 

Liice  of  the  Pains  upon  the  Organisin. — During  each  pain  the 
nrt^riul  pressure  is  increased  ;  the  frequency  of  the  pulse  rises  until 
■the  acme  is  reached,  when  it  slowly  declines  to  the  normal  point ;  the 
lfi»«pirstions  arc  slowed  during  the  jiains.  owing  to  the  contraction  of 
'uinal  walls,  but  are  more  rapid  in  the  pauses  as  a  consequence 
ji-ueral  muscular  exertion  ;  the  temperature  rises  progressively 
darinsr  lalx»r,  bat,  as  a  rule,  within  narrow  limits  ;  and  the  urinary 
I,  in  consequence  of  the  increased  arterial  pressure,  ia  aug- 


■  Nakxlz,  "Lehrbuch  tier  Oet».,"  p.  103. 
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TnE  Clinical  Course  op  La.bob, 

Precursory  Symptoms. — About  tlie  thirty-nintb  week  of  jiregnanoy 
it  is  U8uul  for  the  entire  uteinis  to  sink  somewhat  dnwiiward  into  the 
pelvis,  while  the  fundus  fulls  forward.  Tliis  cliaiigo  of  position  is 
followed  by  considerable  relief  to  the  respiration,  un<l  to  previoiialy 
existing  piistric  diVtiu'bancos.  At  the  eame  time  there  is  exjierienced 
an  increased  dilliculty  in  locomotion  ;  the  ti-domaof  the  lower  extremi- 
ties is  aggravated  ;  the  intm-f>ctTic  pressuro  causes  a  frequent  desire 
to  urinate,  nnd  predisposes  to  the  develo]imeut  of  "Invmorrhoids.  espe- 
cially where,  an  is  the  rule  in  primij)ara',  the  head  likewii^e  descendis 
deep  into  the  pelvic  cavity.  Indeed,  in  priniipara'  the  changes  of 
position  arc  more  pronounced  than  in  women  who  have  pa.«sed  through 
repeated  pregnancies.  As  gestation  draws  to  a  close,  a  copious  glairy 
secretion  is  poured  out  from  the  cervix,  the  vagina  relaxes,  the  labia 
majom  become  swollen,  and  the  vulva  gapes  ojicn.  For  a  variable  period 
preceding  the  advent  of  labor,  painless  contractions  occur  at  irregular 
intervals.  These  so-called  f7«/<:/r*'.<fj!yn'.vo9«V«/f»  are  the  ordinary  prelude 
to  labor  in  multipane,  though  they  are  often  inajipreoiuhle  in  primi- 
pariB.  They  very  commonly  begin  in  the  evening  hours  and  continue 
till  toward  the  middle  of  the  night.  Very  often  they  are  associateil  with 
a  dragging  sensation  between  the  sacrum  and  symphysis,  an<l  a  feeling 
of  tension  in  the  alxlominal  region.  Sometimes  they  expand  the  os 
internum  to  a  considerable  extent,  but  never  in  such  a  way  that  any 
portion  of  the  cervical  canal  contributes  to  the  enlargement  of  the 
uterine  cavity. 

Actual  labor  has  been  divided,  as  a  matter  of  clinical  couvenienoe, 
into  three  stages,  as  follows  : 

First  st«ge,  or  stage  of  dilatation  of  the  cervical  canal. 

Second  stage,  generally  termed  the  stage  of  exinilsion,  comprising 
the  p(!riod  from  tlie  dilatation  of  the  cervix  to  the  expulsion  of  the 
child. 

Third  stage,  or  stage  of  the  placental  delivery. 

1.  The  First  Stage— Dilatation  of  the  Cervix.— The  advent  of  true 
labor  is  characterized  by  painful  contractions,  which  render  the  patient 
restless,  and  dispose  ber  cither  to  bend  forward  with  clinched  hands, 
or  to  seek  pome  firm  support  for  the  sacnini  to  ease  her  sufferings. 
"Usually,  in  the  beginning  of  labor,  women  ]>refer  the  sitting  posture, 
which  enables  them  to  press  with  the  forearm  against  the  sjK-rum  dur- 
ing the  pains.  The  puin  of  labor  begins  with  the  dilatation  of  the 
internal  os.  In  true  labor  the  dilatation  progresses  gradually.  As  the 
09  internum  opens,  the  contractions  cause  tlie  niendjranes  to  descend 
and  press  upon  the  cervical  canal,  "With  the  advance  of  labor,  the 
pains  increase  in  intensity  and  frequency.  During  their  persistence 
the  external  os  is  put  upon  the  stretch,  bo  that  the  border  becomes  thin 
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slmrjily  defined.*  As  the  pain  subsides,  tlie  os  relaxes  and  the 
nietubrant's  retreat.  Each  new  pain  increases  the  dilatation,  and  forces 
t4ie  membranes  somewhat  deeper.  The  softening,  the  relaxation,  and 
the  hv'persccretion  of  the  soft  parts  Ijccome  more  and  more  decided. 
As  the  borders  of  the  os  yield  to  pressure,  lacerations  form,  which 
tinj^  the  mucous  discharj^es  with  blood.  When  the  dilatation  has 
n^iw'he'd  a  certain  limit  (usually  by  the  time  the  diameter  of  the  exter- 
nal oi  is  three  to  three  and  a  half  inciies),  the  protrudin^j  membranes 
remaiu  tenso  in  the  intervals  between  the  pains,  and  are  then  ready  for 
rupturo.    After  rupture,  which  usually  occurs  .spontaneously,  the  water 
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FiA.  74,— Section  through  a  (VoivB  corpM.    Rfnip?  of  oxpnlsion.    (Bmuno.) 


in  front  of  tlie  child's  head  escapes,  though  the  greater  part  of  tlie 
amoiotic  fluid  is  retained  within  the  uterus  by  the  valve-like  pressure 
of  tho  presenting  pnrt.  After  a  short  pause  the  head  descends  into  the 
oenrtx,  the  walls  of  which  are  stretched  to  the  |>elvic   borders,  and 

*  In  maltipariD  this  rcsi^Ut&ce  of  the  external  «  may  be  entirely  lacking. 
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finally  become  so  far  dilated  that  cervix  aud  vagina  form  one  continu- 
ous  cuiuil. 

In  case  the  presenting  jiart  docs  not  thoroughly  tampon  the  lower 
segment  of  the  uterns,  a  more  or  loss  complete  escape  of  the  entire 
amniotic  fluid  may  follow  the  rupture  of  the  membranes.  As  u  rule, 
the  k^ar  in  the  membranes  takes  place  in  the  most  dependent  jwint 
of  the  convex  portion  which  constitutes  the  bag  of  waters  in  the  cer- 
vical canal.  Sometimes,  however,  tlie  rupture  takes  jilacc  above  the 
cer>ix,  where  there  can  be  a  gradual  escape  of  fluid  in  spite  of  the 
liersistence  of  the  bag  of  watera. 

If  the  membranes  rupture  before  the  dilatation  of  the  cervix  is 
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Flo.  77.— Th«  nt«ru8  Mid  pftfturiunl  tanal.     Fnstus  retnovpd,    (Braune.) 

complete,  the  head  descond.s  and  acts  as  a  dilatiug  wedge.  In  rare 
cases  the  rupture  of  the  membranes,  if  left  to  nature,  does  not  occur, 
and  the  ovum  may  descend  in  its  integrity  to  the  vulva.  In  such  in- 
stances the  membranes  Bometimes  rupture  in  the  neighborhood  of  the 
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ohild^s  neck,  and  tlie  head  is  boni  covered  with  the  so-called  "caul," 

L  e.,  with  the  detached  portion  of  the  merabnmcs,  which  old  uursea 

ird  as  significant  of  good  luck.     In  still  rarer  cases,  where  the 

'iPtns  is  gmall  and  the  unjo\int  of  (amniotic  fluid  limited,  the  entire 

Forum  may  bt^  expelled  without  rupture  of  it!<  coverings. 

2.  The  Stage  of  Expulsion. — After  tlie  short  panse  which  follows 
the  rupture  of  the  membranes,  the  pains  become  stronger  and  more 
frequent,  and  are  now  powerfully  reeuforced  by  the  involuntary  con- 
tractions of  the  abdominal  muscles,  which,  though  previously  not 
entirely  inactive,  have  played  only  a  subordinate  part.  With  each 
jiaiu  the  head  now  makes  ]M?rccptible  progress,  retreating,  however,  as 
tlie  pains  decline.  After  the  head  has  passed  the  pelvic  outlet,  and  is 
covered  only  by  the  soft  parts,  the  periua?uni  bulges  outward,  the  labia 
ga{ic,  and  a  portion  of  the  head  makes  its  appearance  at  the  vulva. 
As  within  the  pelvic  canal,  with  each  pain  the  head  advances,  and  puts 
the  jHTinjPura  npon  the  stretch,  receding  somewhat  in  turn  as  the  pains 

ibfiide.  The  pressure  upon  the  rectum  leads  to  the  evacuation  of 
fecal  contents.  Finally,  tlie  thinning  of  the  perimenm  reaches  a  point 
at  which  the  sutures  can  be  readily  felt  through  its  structure ;  the  re- 

?sEion  of  the  head  ceases  ;  the  anus  assumes  un  oval  shape  ;  the 
Jritice  of  the  vulva  looks  forward  and  upward  ;  the  urethra  is  pushed 
inst  tlie  symphysis  pubis  ;  while,  as  the  circumference  of  the  head 
the  neighborhood  of  the  parietal  bosses  engages  in  the  vulva,  the 

ibia  and  frsenulum  form  a  thin  circular  band,  through  which,  dur- 
ing a  pain  or  the  contraction  of  the  abdominal  walls,  the  head  makes 
jt8  way,  usually  leaving  behind  moderate  lacerations  of  the  frenu- 
lum or  anterior  portion  i>f  the  perina^um.  The  same,  or  the  succeed- 
ing pain,  leads  then  t^)  the  expulsion  of  the  trunk.  Tlie  birth  of  the 
child  is  followed  by  the  outpouring  of  the  amniotic  ihiid.  which,  as 
a  rule,  escapes  colored  with  blood  from  the  sitc!  of  tJie  wliully  or  pjir- 
Urilly  detarlu'il  phiconta. 

3.  The  Placental  Period. — The  placental  period  embr.ices  the  time 
from  the  birth  of  the  child  to  the  delivery  of  the  placenta  and  mem- 
iraoes. 

Aft«r  tlie  birth  of  the  child,  the  recession  of  the  blood  from  the 
brsin,  which  follows  the  diminution  of  the  intra-abdominal  pressure, 
often  produces  a  sense  of  fainfcness,  and  sometimes  temporary  8}'ncope. 
n>e  rapid  evacuation  of  tlie  uterus  is  at  times,  too,  succeeded  by  a  chill, 
which,  however,  does  not  betoken  the  onset  of  fever,  but  is  the  result 
of  vaso-motor  disturbance,  and  the  loss,  through  the  expulsion  of  the 
child,  of  a  source  of  heat-supply.  Most  women,  however,  exjierience 
n  'I  feeling  t»f  comfort  and  repose.  This  sense  of  quietude  lasts 
ii  '•  from  a  few  minutes  to  a  quarter  of  un  hour,  when  tlie  con- 

tnctions  return,  which  detach  the  placenta,  and  force  it  into  the  vagi- 
Tbe  separation  of  the  placenta  take*  [)lace  in  the  meshy,  lamel- 


lated  layer  which  is  formed  in  the  serotina  by  the  thinned,  elongated 
walls  of  the  gland-tubules,  ihc  dense  cell-layer  which  forms  the  ma- 
ternal portion  remaining  adiierent  to  the  placenta.  As  the  maternal 
vesjpels  are  necessarily  torn  across,  some  haimorrhage  follows  the  de- 
tachment. The  hcTniorrliage  is,  however,  speedily  arrested  by  the  con- 
tractions of  the  ut^irus,  which  both  compress  the  vessels  and  furnish  the 
conditions  favorable  to  the  formation  of  fibrinous  clot^  in  their  distal 
extremities.  When  the  mechanism  of  expulsion  is  left  to  nature,  the 
placenta  descend*  by  its  edge  into  the  vagina,  while  jM-emature  trac- 
tions upon  the  cord  cau!?e  it  to  present  by  its  fetal  surface  at  the  cer- 
vical oritice.  When  once  in  the  vagina,  the  expulsion  13  completed  by 
tlie  action  of  the  abdominal  muscles,  sustained  by  the  retraction  of  the 
muscles  which  form  the  lloor  of  the  pelvis. 

According  to  Gasaner,*  after  confinement  the  female  experiences, 
as  a  consequence  of  the  expulsion  of  the  ovum,  of  the  exhalations 
from  the  hnigs  and  skin,  from  the  discharge  of  excrements,  and  from 
ha'morrhage,  &  loss  of  weight  equivalent  to  one  ninth  of  that  of  the 
entire  body. 

Duration  of  Labor. — Spiegelbei^  found,  in  50C  labors,  the  averago 
for  priuiipura?  was  17  hours,  for  multipara?  13  hours.  In  primipara; 
past  the  thirtieth  j'ear  Hecker  found  the  average  21 '1  hours,  while 
Ahlfeld  in  83  women  over  thirty-two  years  of  age  obtained  an  average 
of  27'6  hour8.t 

In  onlinary  normal  labor  the  second  stage  lasts  about  two  hours  in 
primiparae,  and  about  half  as  long  in  multipara?,  though  in  the  latter 
the  resistance  is  frequently  so  slight  tluit  a  few  pains  suffice  to  com- 
plete the  delivery. 

Accoi-ding  to  Kleinwiic^hter.t  the  time  at  Avhich  labor-]»ains  Ix'gin 
occurs  most  frequently  between  teu  and  twelve  o'clock  in  the  evening, 
Siiiegelberg  *  states  that  the  maximum  frei|uency  of  births  takes  place 
between  twelve  and  three  o'clock  in  the  morning. 

The  Action  of  the  Expellent  Forces. 

Having  considered  separntoly  the  action  of  the  uterus,  the  uterine 
appendages,  and  the  abdominal  muscles  during  labor,  there  remains 
for  us  to  combine  these  factors  together,  and  to  show  in  what  manner 
they  contribute  to  the  end  of  all  parturient  effort,  viz.,  the  expulsion 
of  the  ovum. 

In  the  first  place,  the  contractions  of  the  uterus  are  intermittent 

•  Gassner.  '*  Ucbcr  d.  Vciiinderungen  dc3  Korpergcwichtcs  b.  Schwnng,,  Gcbiir.  uwl 
Wik-hncr,"  "  Monats:<ohr.  f.  GoburtsW.."  xix,  p.  18. 

t  SpiEOELBEHa,  "Lchrbucb,"  pp.  lli-l.  135. 

\  Kleinwachter,  "  Die  Zeit  dcr  Oobiirtsbc^nncs,"'  "Ztschr.  f.  Geburtsh.,"  Bd.  I,  p. 
280. 

*  SpiEOELUEBa,  "  Lcbrbucb,"  etc.,  p.  1S». 
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WluHi  they  lose  their  riiythniical  niuility,  and  become  continuous,  thpy 
cease  to  belong  to  the  domain  of  physiology.  It  is  only  during  the 
act  of  contraftiou  that  work  is  i>crformed.  Whenever  the  alternating 
relaxation  ceajsci?,  and  the  uterus  passes  into  a  condition  of  tonic  con- 
traction, nil  work  ia  accomplished,  and  the  pains  are  ineffective. 

Thi»  utiTU8  is  a  hollow  muscle,  which,  dimng  a  pain,  closes  down 
Upon  its  contents.  If  all  parts  of  the  uterine  walls  were  of  equal  thick- 
Dee&.  the  contractions  would  be  entirely  expended  upon  the  periphery 
of  thv  ovum,  and,  as  the  contents  of  the  lutt^T  are  i)racticnl]y  incom- 
prcfisiblo,  the  effort  would  l>e  resultless.  If,  however,  the  walls  were 
so  constructed  that  the  thickness  varied  in  dilffrent  rt-gions,  the  periph- 
eral comjiression  exerted  during  a  puin  would  be  followed  by  a  bulg- 
ing at  the  jxtints  of  least  resistance,  provided  the  thinned  tissues  jws- 
aeissed  the  property  of  elasticity.  Now,  the  unequal  develupmi;nt  of  the 
uterine  walls  and  the  elasticity  of  the  uterine  tissue-elements  are  both 
aiiatoniiful  facts.  Thus,  the  fundus  and  the  lower  uterine  segment 
are  materially  thinner  than  the  intermediate  portion.  Indeed,  the 
.Ittiter  is  often  two  to  three  times  as  thick  as  the  lower  segmont.*    As  a 

lit,  therefore,  of  those  conditions  concentric  pressure  of  the  fluid 
oontents  of  the  ovnm  is  followed  by  an  increase  in  the  longitudinal 
diameter  of  the  uterus.  While  the  convexity  of  the  fundus  is  un- 
questionably incretised  during  a  puin,  the  effect  of  the  latter  is  chiefly 
nuinifestcd  in  the  distention  of  the  lower  eegment.  Various  causes 
combine  to  produce  this  result.  Near  the  cervix  the  tissues  are  not 
'  r.  but  the  lilxTS  run  for  the  most  part  in  a  more  nearly 

^  direction,  and  therefore  offer  a  weaker  resistance  than 

that  afforded  by  the  close  interlacement  of  both,  circular  and  longitu- 
dinal tibors  which  jirevails  in  the  funda!  and  u[)jx'r  uterine  zones. 
Then,  too,  as  was  pointed  out  by  Lahs.f  the  lower  Pegmeiit  su.stains, 

•  !■  18t6  Band!  ("Febor  das  Verhaltcn  dcs  UteruB  und  Cervix  in  der  Schwangcr- 
l^rifalft  Md  *r&hrend  dcr  Goburt")  calk'd  attention  to  til c  thinned  eondiiinn  of  the  lower 
liHdBi  Mjpnent,  extcndin;;  from  what  bad  prevjoii!*ly  Itven  rcpirdi'd  as  the  ««  inlcrtiuiu 
fron  four  to  qx  iiurlies  upnanl,  and  terminating  abruptly  in  a  muscular  rldgo  upon  the 
timer  eurfacc.  This  ridgo,  under  the  name  of  the  ring  of  Bandl,  lm:<  Ix-cn  iht'  siibjui-t  of 
WTD  difuniMion.  Bamll  regards  It  aa  the  true  os  intemmn,  and  the  Ibinnwl  lower  5*;:- 
inrat  B4  the  upper  portion  of  the  cervical  faoal  wbii'b  bait  been  ojK'ned  by  Ibc  growth  of 
tlie  orutti.  Wliat  is  usually  re;rard<Hl  as  the  anatomical  ecrrix,  he  insi«t8,  is  xiniply  Ihu 
)o«cr  |Mcr»i!<tent  portion  of  the  original  canal.  Tbi^  revival  in  a  new  form  of  the  old 
Boed«ivr  di-ctrine  has  been  bitterly  attaoUcd,  and  a#  hotly  defended.  The  disciid^ion  tuma 
dtiety  Hjion  the  true  limit  of  the  cervical  muooiis  membrane,  but  upon  this  point  the 
rimtiminna  of  analonuNls  aiv  at  wide  variance. 

For  recent  publications  in  favor  of  Bandl'a  views,  vide  KtJaTNEn,  "Arch.  f.  Gynac-k.," 
Dd.  lii,  II,  f" ;  Marchasd  nnd  DANni,,  iliiJ.,  Bd.  xv,  11.  2.  In  favor  of  the  j)rescrration 
of  the  errvix  during  [irci^aney, «>(/(■  Ml'llkr,  Hiid.,  ltd.  xiii.  tl.  1 ;  LA.vGnAxa  und  Mi^lleii, 
Rd.  «hr,  n.  2;  Sasgex,  \l.  3;  TiUEt>K,  "Ztschr.  f.  Gcburt?.b.  und  Gynnck.,"  Bd.  iv,  II.  2; 
HcDoK&Ui,  "  Olwitot  Jour,  of  Gr.  Brit,  and  Ire,,"  July,  1^77. 

f  iMUy  "  Vie  Tb«one  der  Gcburt,"  p.  1 1 6, 
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in  the  ordinnrv  positions  iissumed  by  tho  fomalo,  the  entire  weight  of 
the  superinijioseil  ovum  with  its  fluid  and  solid  contents ;  and,  finally, 
the  pressure,  tranismitted  from  the  abdominal  muscles,  take^  a  direc- 
tion from  abijve  downward. 

So  far,  for  the  sake  of  simplicity,  we  have  regarded  the  uterus  as  a 
closed  sac,  poseesising  walls  of  une<iual  thickness.  In  reality  tho  lower 
segment  terminates  in  an  o|]oninjt.',  the  canal  of  tho  cervix,  which, 
thongh  at  the  beginning  of  labor  of  small  size,  and  oflTering  consider- 
able resistance  to  the  pressure  of  the  ovum,  is  capable  of  sufficient  die- 
tention  to  permit  the  exit  of  the  fo'tus. 

Tlie  dilatation  of  the  cervix  is  partly  mechanical,  and  partly  the 
effect  of  certain  orgiuiio  changes  which  have  already  received  cursory 
mention. 

The  mechanical  dilut:ition  is  the  result  of — 1.  The  preseur©  of  the 
ovum  upon  the  lower  uterine  ecgment,  which  forces  open  the  08  in- 
ternum, and  unfolds  the  cervix  from  above  downward. 

2.  The  retraction  of  the  uterus,  an  important  property,  which 
requires  brief  detcription.     While  each  contntction  of  the  uterus  is 

followed  by  relaxation,  and  a 
period  of  repose,  a  gradual 
change  is  continually  going  on 
in  the  length  and  arrangement 
of  the  muscular  Hbers.  In  the 
thinned  lower  segment  the  tibers 
are  stretched,  and  separated 
from  one  another.  In  I  he  upper 
portion,  on  the  contrary,  they 
shorten,  and  change  their  posi- 
tion in  such  a  way  that  those 
wliich  previously  had  only  their 
extremities  in  contact  assume 
a  more  nearly  parallel  arninge- 
ment.  The  walls,  therefore,  in 
the  upi^er  zones,  thicken  and 
shorten,  especially  in  the  lon- 
gitudinal direction.  The  limit 
Vtetwecn  the  thinned  lower  seg- 
ment and  the  upper  thickened 
zones  is  marked  by  a  distinct 
ridge  termed  the  ring  of  Bandl. 
It  is  to  the  changes  in  ihe  ute- 
rus which  take  place  above  the 
ring  of  Bandl  that  the  term  re- 
traction is  applicable.  As  the  retraction  is  progressive,  it  leads  to  a 
grjulual  withdrawal  upward  of  the  uterine  walls,  in  consequence  of 
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Fto.  "S. — Lonirituciuml  KwUon  tUn'Ujrli  waHa  cf 
iiteniA  ill  vi):bth  lU'inth  nl'  proi^natiov  (Bandl). 
«,  ririK  oClkndl ;  &,  iieitucriiulu  ;  «/,  oa  exter- 
num.' 
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which  the  Inwor  sojrniont  is  not  only  put  upon  tlip  stretch  during  the 
JNUDS,  but,  towani  the  end  of  the  period  of  dilatation,  is  subjected  to 
^ift  greater  or  les.^  degree  of  permanent  tension.  Then,  too,  as  the  ring 
of  Bandl  movcH  upward,  the  longitudiniil  fil)ers  of  the  lower  segment, 
by  reason  of  their  insertion  in  p;irt  at  least  into  the  vaginal  portion. 
exert  a  direct  influence  in  dilating  the  cervical  canal. 

3.  When  the  abdominal  muscles  contract,  the  uterus  is  pressed 
downward  int«>  the  ]»olvic  cavity.  The  descent  is,  however,  limited 
by  the  attachment  of  the  uterine  liganienls,  and  the  adjacent  organs. 
But  the  resistance  atTorded  by  the  uterine  attachments  exercises  a  pe- 
riphcraJ  traction  upon  the  cervix,  and  thus  tends  to  draw  its  walls 
iL«andcr. 

Tiio  normid  dilatation  of  the  cervix  is,  however,  by  no  means  a 
matter  of  pure  mechanical  distention.  If  the  canal  which  forms  the 
I  riication  between  the  vagina  and  the  uterus  were  simply  an  elas- 

it  would  of  neces.sity  retract  down  upon  the  neck  of  the  fretus 
aft«r  the  pa.asage  of  the  head,  and  thus  a  new  distention  would  be 
r(Hjuire<l  to  jH'rmit  the  passage  of  the  shoulders.  Indeed,  the  condi- 
tions of  an  elastic  tulie  are  not  unfrequcntly  realized  in  versions, 
rhere  an  attempt  is  made  to  extract  the  fo»tua  through  an  ini- 
pcrfoctly  dilated  OS ;  in  which  case,  after  the  disengagement  of  the 
tlioTihlers,  the  cervix  is  apt  to  close  upon  the  neck,  and  arrest  the 
■'  ■  of  the  after-coming  head.     That  this  complieation  docs  not 

_  I  :  as  a  rule  is  due  to  the  fact  that  in  natural  labors  the  mo- 
cbanical  expansion  is  associated  with  certain  organic  changes  which 
render  the  cervix  soft  and  distensible,  and  at  the  same  time  diminish 
It*  retractility.  The  basis  of  the  organic  changes  consists  in  the  serous 
infiltration  of  the  lymjihatic  interspaces,  which  separates  the  tissue- 
rk'^mcutrt,  and  deprives  them  of  the  resistance  alTorded  by  the  force  of 
robenon.  The  main  factor  in  the  production  of  the  softening  of  the 
eenrix  is  an  active  hyjienemia,  w-hich  the  cervix  shares  during  preg- 
nancy with  all  the  pelvic  organs,  and  which  during  labor  is  greatly 
rnhanccM  by  the  diminished  pressure  to  which  the  parts  below  the 
pelTJc  brim  are  subjected.  \Vc  have  already  noticed  how,  during  the 
acme  of  a  pain,  the  contents  t»f  the  uterine  vessels  are  forced  into  the 
TCSBcU  of  the  intra-iK'Ivic  viscera. 

In  normal  head  presentations  the  organic  changes  are  in  a  sjiecial 

decree  furthertfd  by  the  formation  of  what  is  know^n  as  the  bag  of 

As  the  head  descends  ijito  the  lower  uterine  segment,  the 

lion  of  the  muscular  iihors  aroim:}  its  largest  circumference 

aepArates  a  layer  of  fluid  from  the  contents  of  the  uterine  cavity.     At 

■   -■  layer  becomes  tense  only  during  a  pain.     With  the  descent 

icad  the  tension  increases,  and  the  *'  bag  of  waters  "  is  formed. 

Am  the  alKlominnl  pressure  is  not  operative  below  the  pelvic  line,  and 

M  the  iDtra-nterine  pressure  is  arrested  in  a  measure  by  the  ebild'e 
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head,  in  that  portion  of  the  uterus  which  lies  Inflow  tlic  circle  of 
cephalic  compression,  hypera'iTiiii,  serous  infiltration,  and  softening  fol- 
low as  necessary  corollaries  of  the  anatomical  conditions.  The  value 
of  the  bag  of  watei-s  in  dilating  the  cervix  is  due,  therefore,  not  only 
to  the  hydrostatic  pressure  it  exerts,  but  to  the  manner  in  which  it 
favorB  the  development  of  the  organic  processes  described. 

Thus  far  we  have  considered  the  expellent  forces  as  acting  upon 
the  oTum  aa  a  whole.  Many  authorities  accept  in  addition  a  direct 
pR'S-snre  of  the  fundus  upon  the  breech  of  the  child,  which  is  transmit- 
ted thruugh  the  spinal  column  to  the  cejjhalic  pole.  A  little  rellec- 
tion,  however,  will  show,  as  Lahs*  has  pointed  out,  that  mo  long  as  the 
ovum  contains  any  measurable  quantity  of  tluid,  or  at  least  more  than 
enough  to  till  the  fetal  interspaces,  the  immediate  contact  of  the 
bi-eech  with  the  fundus  is  liurdly  possible.  To  be  sure,  Ahlfeldf  de- 
termined, by  direct  measurements,  that  there  was  an  actual  increase  of 
about  one  and  a  half  inch  in  the  distance  between  the  two  poles  of 
the  child  in  head-presentations  during  the  height  of  a  puin.  Schroe- 
der  J  attributes  this  extension  to  the  lateral  cuinpressiou  of  the  fo3tu8, 
which  results  from  the  diminution  of  the  trojisverse  diameter  of  the 
utcriis  during  contraction  ;  but  it  is  evident  thnt  lateral  pressure  would 
equally  produce  an  elevation  of  the  Jluid  contents  of  the  ovum,  and 
thus,  as  the  fundus  assumes  a  spherical  shape,  prevent  the  impinge- 
ment of  the  breech.  Moreover,  it  is  not  easy  to  sec  how,  so  long  as 
the  foetu.8  is  surrounded  by  a  Jluid  medium,  any  effective  propulsive 
force  can  be  transmitted  through  a  flexible  column  like  the  spine.  It 
is  certain  that,  in  the  intervals  of  the  jjaiiis.  inunual  pressure  upon  the 
breech  through  Ihe  fundus  simply  bends  the  fetal  body,  and  deflects 
it  from  the  vertical  direction.  Even  if  during  a  pain  the  lessening 
of  the  uterus  in  the  transverse  diameter  hinders  this  movement  to 
some  extent,  tlic  increase  antero-posteriorly  would  etill  leave  ample 
space  for  lateral  incurvation. 

The  descent  of  the  ovum  is  folloAved  necessarily  by  increased  ten- 
sion of  the  bag  of  wutcrs.  Under  a  pressure,  ostimiit<>d  by  Duncan  * 
as  varviu":,  according  to  the  resistance  of  the  membranes,  iK'twocn 
four  I  and  thirty-seven  and  a  half  pounds,  rujiture  occurs.  The  cervii 
then  usually  closes,  l>iit  remains  dilatable  ;  i.  e.,  it  }'ields  readily  to 
pressure,  and  oflers  no  resistance  to  the  advancing  head. 

Tlie  jjressuro  exerted  by  the  united  action  of  the  uterine  and  ab- 
dominal walls  rcfpiisitc  lo  accomplish  delivery,  according  to  the  esti- 


*  Lahs,  "^^tmlicn  eur  (tcbtirt'^kimdo,"  "  .\rch.  f.  Gynaek.,"  Bd.  iii,  p.  196, 
f  Ahlfkld.  "Arcli.  f.  Gj-naek.,"  Bil.  ii,  p.  Ji07. 
X  ScHROEnpR,  "  Lfhrhuch  fkT  Geburtsliulfe,"  6te  Aiifl.,  p.  150. 
"  DfNOAN,  "  Kuseurchcfl  in  Obstetrics." 
I  RiBEMosT,  "  RcwUorclics  experimcntalos  6ur  ]a  r6i>ittanc«,  etc.,  de»  motnbrancs  <lc 
I'ffiuf  liuinain,"  p.  US,  places  the  miniiDum  reaistoacc  at  Gfteen  and  three  fourths  |>otiu<U. 
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l»s  of  Solmwf*  l>asod  tip>n  manonictric  obiter  vat  ions,  ■varies  between 
iU'Ou  ami  tifty-tive  pounds.f     Although  the  methods  by  which 
ith  the  r^scilt^  of  Schatz  and  Duncan  have  been  obtained  possess 
lefccts,  which  the  authors  themselves  make  no  attempts  to  conceal, 
are  ijuott'd  a3  furnishing  approximiitious  to  the  truth. 


CHAPTER  VIII. 

MECHANlSm  OF  LABOR. 

nirftl  f:iccon. —  Anfttoinj  of  pc1vi«. —  Sacnim. —  Coccyx. —  Oua  innoroinatfl.— 
Tlio  ilia.— The  pul>es.— The  lochia. — .\rticulBtions  of  the  pelvis. — Sacro-iliac  articu- 
lailiiio. — Smphysia  pubis. — The  pelvic  li^nmcnt?. — Obturator  membrane. — Sucro- 
eUlic  Hjiiiments. — Inelinntion  of  tlie  pelvis. — The  pelvis  as  a  whole. — The  pelvic 
planciL — Phne  of  ihe  brim. — Plane  of  the  outlet. — Planes  of  the  cavity. — I:ichtBl 
planes. — Pelvic  uxis. — Difforenc<.«»  between  male  and  female  pelvis. — DifTerences  be* 
twccn  the  iufuntilc  and  adult  pelvis. — The  Hoft  parts  of  the  pelvisi. — The  perineal 
floor. — Tlie  head  of  the  fcptus  at  term. — Sutures  nod  foiitanclles. — The  diameters  of 
Uic  fcUtl  head. — The  articulation  of  the  heud  nitli  (he  spinal  column, 

The  mechanism  of  labor  eoraprchendrf  the  movements  of  adjust- 
ment, by  means  of  which  the  fcetua  accommodates  itself  to  the  dimcn- 
nontt  uf  the  bjny  pelvis  and  to  the  variations  in  thf  direction  of  tiie 
"^portnrient  canal.  Its  study  is,  tliL'refore,  [iroperly  prefaced  by  the 
onnmenition  of  a  series  of  anatomical  details  relating  to  the  pelvic 
ring  and  the  soft  tissues  which  form  the  floor  of  the  pelvic  basin,  and 

the  fcstructure,  the  diameters,  and  tlie  reductibility  of  the  fetal  head. 

The  Anatomy  of  the  Pelvis. 

The  following  description  includes  only  such  points  as  arc  of  direct 
obstetrical  interest: 

The  bony  j^elvis  is  formed  by  the  union  of  the  sacrum  and  coccyx 
and  the  two  ossa  innominatu. 

The  SacruiQ. — The  sacrum  is  a  curved  fiiiadrilatora!  bone,  insert^wl 
like  a  wedpe  between  tlie  ossa  innnminata.  r..ike  a  wedge,  it  is  broad 
above  and  tapers  toward  it^<  lower  extremity.  It  is  conijiosied  of  a 
central  vcrtebnil  portion,  and  two  outer  masses  termed  the  alie  or  wings. 
The  central  portion,  a.?  its  name  implies,  is  really  a  continuation  of 
the  spinal  column.  In  early  childhood  it  con.sists  of  tive  distinct  ver- 
tebriP  with  well-defined  joint-.surfaees  and  intermediate  cartilaginous 
disks ;  but,  with  the  completion  of  the  growth,  the  whole  becomes  con- 
solidated into  a  single  piece  by  the  inter-articular  deposition  of  bone. 

•  yiiit  ScnnoEDni,  "  Lehrbuch,"  ttle  Aii8.,  p.  158. 

f  Pnt-AiLLOM,  "Rechcrches  ear  la  physiolt>gie  de  I'ut^ras  grarldc,"  p.  88,  wtlmatts 
tlw  ulniiitum  preMure  at  twenty-three  pounds. 


140 


LABOR. 


The  bony  union  is  confinefl  cliiefly  to  the  outer  circumforonco,  and  id 
marked  by  ridges  termed  tlie  lincw  trnnsversw.  The  ba«?  of  the 
sacrum  articulates  wirh  tlie  last  lumbar  vertebra,  with  which  it  forma 
u  projecting  tingle.  It  possesses  n  convex  anterior  surface,  termed  the 
promontory,  which  juts  forward  and  encroaches  upon  the  pelvic  space. 

From  the  sides  of  the  central  iiiece  there  extend  two  trianyular 
portions  of  bone,  termed  the  al*  or  wings.  Under  normal  conditions 
they  are  symmetrical.  They  are  developed  upon  each  side  from  three 
independent  nuclei,  which  make  their  appearance  near  the  bodies  of 
the  three  upjier  vertebra?.  They  are  suppo.«ed  to  have  the  morphological 
significance  of  ribs.  In  the  course  of  this  growth  they  fuse  together, 
except  at  the  points  of  junction  of  the  bodies  of  the  vertebra?,  where 
they  have  Ix'tweeu  them  open  spaces  or  foramina,  for  the  passage  of 
tlie  sfiinal  nerves. 

The  sacrum  in  the  female  is  about  fotu*  and  a  half  Inches.wide,  and 
from  four  to  four  and  a  half  inches  long,  when  measured  from  the  pro- 
montory to  the  lower  extremity.     The  sacrum  jiossesses  two  curves  : 
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Fm.  79.— Sacnun  and  coccyx  (aDterior  aniAioe). 


one,  less  marked,  from  side  to  side,  and  the  other  extending  from  above 
downward.  The  depth  of  the  latter  is  greatest  just  below  the  upper 
honler  <if  the  tiiird  vertebra,  where  it  measures  a  little  over  an  inch. 

U|H)n  tlie  posterior  surface  we  notice  a  canal,  continuous  with  the 
spinal  canal,  which  runs  the  entire  length  of  the  sucrnin.  but  is  incom- 
pletely closed  at  the  h'fth  vertebra,  giving  rise  lo  a  slit-like  opening, 
termed  tlie  hiatnx  Httrralis.  In  the  middle  line  the  spinous  processes 
coalesce  into  a  vertical  crest  for  the  attjichmeiit  of  the  erector  spinse 
muscle.  The  posterior  lateral  masses  are  formed  by  the  fusion  of  the 
tranaverec  processes,  and  their  consolidation  with  the  anterior  struct^ 
ures.      "Next  to  the  vertebrie,  however,  spaces  are  left  between  the 
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for  the  passage  of  the  |)OsU.'i'ior  nucrul  nerves'.     Opposite  the 
MBpiH»r  vcrtebni',  the  outer  border  in  known  iis  the  tuberosity  of 
the  aacrara.     It  possesses  a  roughened  surface,  to 
which  are  attached  the  sacro-iliac  ligumentjj. 

The  upiN?r  portion  of  the  side  ()f  the  sncrum 
i«  furnished  with  an  ear-shaped  articulating  sur- 
face termed  the  sn}ierficie»  auricutaria. 

The  Coccyx. — The  coccy.x  is  composed  of  four 
rudiuH-ntury  vertohr*,  which  progressively  dimin- 
ish in  hize  from  above  downward.  It  possesses  as  v  \wwm 
a  whole,  therefore,  a  triangular  shape.  It  is  at-  ,\^M8 
tached  to  the  extremity  of  tlie  sacrum  by  a  hinge- 
i^^iut,  and  is  j-uslied  backward  during  defecation, 
and  in  childbirth  as  the  licad  passes  the  pelvic 
nailet.      It  is  only   when   anchylosed    that    the 

ooccvx  aRsuntC3  obstetrical  importance. 

mu     r\        t  -J.         Ti     1  •      ■         Fto.SO.— Section  of  sacrum 

Ibe  Ussa  Innomiliata. —  Lach  os  numnunatum  aoJoowyx. 

may  be  ruugiily  compai'ed  to  a  figure  eight,  of 
which  the  upi)er  and  larger  portion  slants  upward,  outward,  and  back- 
ward, while  the  lower  smaller  division  inclines  downward  nnd  inward. 
T7p  to  the  age  of  puberty  it  consists  really  of  three  bones,  which  are 
connected  at  the  acetabulum  by  cartilage  of  a  Y-sliape.  These  three 
bones  are  terme<l  respectively  the  ilium,  the  ischium,  and  the  pubea. 
namc'S  which  are  subsequently  retained  for  convenience  of  description, 
in  spite  of  the  fact  that  in  adult  life  the  separate  parts  become  solidly 
ouitcd,  by  the  deposition  of  bone-tissue,  into  a  single  continuous  piece. 


'■^"-^ 


Fi*.  81.— 0«  iDiiomiiutUiin,  Ijcfore  coasolidatiou.     1,  ilimu  ;  2,  Ischium  ;  3,  puthss. 

The  iliac  portion  has  an  external  surface  marked  by  a  number  of 
roughened  lines,  to  which  arc  attached  the  throe  gluteal  muselcs.  The 
inner  surface  is  excavated  and  forms  the  so-called  iliac  fossa,  which 
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contains  the  internal  iliac  ir.uscle.  Tlic  fossa  is  bounded  below  by  the" 
linea  arcuata  interna,  a  convex  ridge  which  contributes  to  form  the 
brim  of  the  pelvis.  The  upper  border  or  crest  of  the  ilium  possesses 
an  S-shapcd  curve,  the  anterior  extremities  of  which  are  directed  in- 
ward. The  crest  of  the  ilium  terniiuutt's,  front  and  rear,  in  bony 
prominences,  termed  respectively  the  nnterior  and  posterior  superior 
spinous  pn)cesses.  Beneath  the  upi>er  spines,  and  separated  from  them 
by  curved  indentations,  are  two  lower,  less  sharply  deliued  projections, 
tei'med  the  anterior  and  posterior  inferior  spinous  processes.  Behind 
the  iliac  fossa  is  situated  an  ear-shaped  articular  surface,  the  snjier- 
ficies  auricularis,  which  corresponds  to  the  surface  of  similar  uiuue 
described  upon  the  sides  of  the  sacrum. 
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Tia.  82. — Outer  surfkoe  oros  innoiniiuilum. 


The  pubic  portion  consists  of  the  body  and  two  rami.  The  b<Mly 
presents  ui)on  its  inner  border  an  oval  surface,  which  articulates  with 
the  pubic  bone  upon  the  opposite  side.  The  superior  border  is  fur- 
nished with  a  rough  crest,  terminating  in  the  projecting  spine.  The 
upper,  or,  as  it  is  usually  designated,  the  horizontal  ramus,  possesses 
ft  ridge,  the  pcrten  pubis,  extending  from  the  spine  and  becoming  con- 
tinuous with  the  linea  arcuata  of  the  ilium.  The  linea  terminalis.  or 
boundary-line  of  the  pelvic  brim,  k  generally  known  a.s  the  ilio-pec- 
tincal  line,  from  its  sources  of  origin.     Near  the  junction  of  the  ilium 
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Atitl  03  pubis  is  situated  a,  sliglit  olevation,  the  ilio-pectineal  eminence, 
which,  however,  according  to  Lusclika,*  belongs  entirely  to  the  pubic 
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FiOw  BA.— Inner  curflice  ofM  innominotutu. 

Ijone.  The  dc~<»ccnding  romus  helps  to  boand  the  obturator  foramen, 
and  t^  form  the  pubie  arch.  The  ischium  completes  tlic  lower  portion 
at  the  OS  innominatura.  It  cousistsof  two  rami,  whiciu  with  the  rami 
of  the  pubic  bones,  include  the  obturator  foramen.  It  eontrihutc-s  about 
two  tifths  to  the  formation  of  the  acetabulum  ;  from  this  the  descend- 
ing rarauii  drops  Tertically  downward,  and  thence  eur\^es  forward,  and 
forms  tlie  ascending  ramus,  which  unites  with  the  descending  ramus 
>f  the  jiulx^;?.  At  the  point  wlierc  the  descending  ramus  hooks  forward 
there  is  a  thickened  projection,  termed  the  tuberosity  of  the  ischium, 
np<>n  which  the  body  restd  in  the  sitting  posture.  Uj>on  the  posterior 
border  of  the  descending  rannis  there  is  a  t^hurji  Hpine,  projecting 
inward,  which  plays  an  important  part  in  the  mechanism  of  labor. 
Between  tlie  posterior  inferior  spinous  process  and  tho  spine  of  tho 
ischium  there  is  a  deep  incurvation,  termed  the  great  sciatic  notch ; 
twhile  a  smaller  incurvation,  between  the  spine  and  the  tuberosity,  is 
lown  as  the  small  .'iciatic  notch. 
The  Pelvic  Articulations. — The  articulations  of  the  ossa  innominata 
with  the  sacrum  are  usually  termed  the  sacro-iliac  eynchoudroses.  The 
anterior  articulation  of  the  innominato  bones  with  one  another  is  known 
as  the  symphysis  pubis. 

*  Lotobka,  "  Die  Anatomic  des  menBchlichon  Dcckena,"  p.  86. 
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np<in  the  ligaments  distributed  front  and  rear,  and  particularly  upon 
the  very  numerous  and  closely  interwoven  bundles  extending  from  the 
toberosities  of  the  sacrum  to  the  roughened  portions,  or  tuberosities, 

the  ilia,  which  project  posteriorly  beyond  the  articulation. 

The  symphysis  pubis  is  likewise  supplied  with  a  small  cavity,  only 
the  posterior  portion  of  which  possesses  a  B}Tiovial  mombrane.  The 
fibro-cartilage  twtween  the  articulating  surfaces  of  the  bones  is  thicker 
in  front  than  behind.  The  anterior  ligaments  are  more  developed  than 
the  poeterior  ones,  and  allow  no  movements  of  importance  to  take 
p]4ce  in  the  non -pregnant  condition. 

The  Pelvic  Ligaments, — In  addition  to  the  ligaments  which  have 
already  been  noticed  as  contributing  to  the  solidity  of  the  joints,  the 
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Fto.  86. — ^Front  viow  of  polvis,  with  ligninonta.    (Quain.) 


following  help  to  close  in  the  pelvis.  Across  the  obturntor  foramen  is 
etrctched  a  fibron.s  septum,  complete  except  where  a  small  opening  is 
loft  for  the  passage  of  the  nerve  and  vessels. 

The  great  sacro-sciatic  ligament  extends  partly  from  the  lower  bor- 
der of  the  saero'iliac  articulation,  and  partly  from  the  lower  border  of 
ihii  sacrum  and  coccyx  to  the  tuberosity  of  the  ischium.     The  small 
:iatic  ligament  lies  in  front  of  the  preceding,  and  extends  from 
f'tide  of  the  sacrum  and  coccyx  to  the  spinous  process  of   the 
ischmm.     These  two  ligaments  close  the  large  and  small  sacro-sciatic 
>tche^  and  convert  them  into  two  foramina,  which  bear  tlie  same 
>e. 

The  Inclination  of  the  Pelvis.— The  plane  of  the  brim  of  the  pelris 
formerly  supposed  t^  run  nearly  parallel  to  the  horizon,  whence 

10 
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of  the  pelvis  backward  is  only  prevented  by  the  strong  ilio-femoral 
lignmeots  (Fig.  86).  Whatever,  therefore,  serves  to  relax  the  ligaments 
in  question  diminishes  the  angle  of  inclination,  while  }>osition3  that 
incruiise  the  natural  tension  cause  the  pelvis  to  assume  a  nearly  vertical 
attitude.  Exi>eri mentally  Meyer  found  that  the  pelvic  inclination  was 
diminished  to  the  greatest  extent  when  the  thighs  were  moderately 
separate  and  rotated  slightly  inward,  while  its  increase  was  due  to  four 
conditions  :  closing  the  knees,  stretching  the  legs  widely  apart,  exter- 
nal rotation,  and  exaggerated  internal  rotation.  Naegele  endeavored 
to  aacertain  the  normal  inclination  upon  the  living  subject,  by  deter- 
mining the  distance  between  the  extremity  of  the  coccyx  and  an  hori- 
zontal line  drawn  from  the  lower  border  of  the  symphysis,  and  then 
placing  the  bony  pelvis  in  a  position  conforming  to  the  measurement 
thus  obtained.  He  found  in  this  way  the  mean  inclination  was  nearly 
60",  a  result  explained  by  the  fact  that  the  method  of  measurement 
rendered  a  separation  of  the  knees,  and  consequently  an  increase  of 
tension  of  the  ilio-femoral  ligaments,  a  matter  of  necessity.* 

MoVESTENTS  AT  THE  PkLVIC  ARTICULATIOSrS. 

At  the  symphysis  pubis  during  gestation  the  fibers  which  compose 
its  flbro-cartilage  become  infiltrated  with  serum,  and  the  ligaments 
'elongate,  so  that  at  term  the  distjiucc  between  the  articular  surfaces  of 
the  pubic  bones  is  increased  twofold.  Budin  has  shown  that  if  the 
patient,  when  the  linger  is  introduced  into  the  vagina,  and  pressed 
upward  against  the  lower  border  of  the  s}Tnphysis,  be  made  to  walk. 
Ml  elevation  of  the  ramus  upon  the  side  of  the  extremity  in  motion 
can  be  distinctly  recognized.  In  the  rule,  this  mobility  is  most 
marked  in  women  who  have  home  a  number  of  children,  f 

Zagla-^s  first  pointed  out  that,  in  spite  of  the  close  union  at  the 
■acro-iliac  articulation,  a  certain  degree  of  mobility  between  the  sacrum 
and  iliac  bones  existed.  Thus,  in  defecation,  when  the  body  is  thrown 
forward,  the  promontory  is  tilted  toward  the  symphysis,  and  the  in- 
ferior extremity  of  the  sacnim  is  thrown  backward,  thereby  enlarging 
the  outlet  of  the  pelvis.  Matthews  Duncan  describes  similar  move- 
ments, only  exaggerated  in  extent,  during  pregnancy,  and  points  out 
how  they  practically  contribute  to  facilitate  labor.  Thus,  at  the  be- 
ginning of  labor,  as  the  head  enters  the  brim,  the  woman  naturally 
chooses  to  sit  up,  to  walk  about,  or,  if  in  bod,  to  recline  with  the 
lower  extremities  extended,  positions  which  favor  the  rotation  back- 
wanl  of  the  upper  portion  of  the  sacrum,  and  the  consequent  increase 
of  the  antero-posterior  diameter  at  the  superior  strait.  As  the  head, 
however,  descends  to  the  floor  of  the  pelvis,  the  patient  instinctively 

*  ScmoKPini,  "  Lcbrbucb  dcr  Gcburtahulfe,"  Ote  Aufl.,  note,  p.  1 ;  Nacgcle,  8te  Aufl., 
p.  SI. 

]  Txunwn  et  CnAXTKicru.,  "  Traits  de  Tart  dcs  kocoachcracnts,*'  p.  tS9. 
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moveutenta  of  sacrum.    (Duncoo.) 


draws  up  her  knees,  throws  the  body  forward,  and  during  a  pain 
contrp.cts  the  abdominal  muscles.  In  this  way  she  succeeds  in  tilting 
up  the  pubes,  in  pressing  the  promontory  forward,  and  in  rotating 

the  point  of  the  sacrum  backward, 
so  as  to  perceptibly  increase  the  con- 
jugate diameter  at  the  pelvic  outleL 
The  Pelvis  as  a  Whole.— The 
pelvis  ia  divided  by  the  linca  termi- 
nalia  into  an  upper  and  lower  por- 
tion. 

The  upper,  or,  as  it  is  usually 
termed,  the  large  pehw,  is  composed 
of  the  lumbar  vertcbne  and  the  up- 
per surfaces  of  the  wings  of  the  sa- 
crum behind,  the  spreading  portions 
of  the  ilia  upon  the  sides,  while  the 
anterior  segment  is  closed  in  by  the 
muscles  of  the  abdominal  parietee. 
In  shape,  the  bony  part  of  the  large  pelvis  has  been  compared  to  the 
rim  of  a  barber's  basin.  Obstctrically  the  iliac  foss®  are  of  interest, 
inasmuch  as  they  furnish 
shelves  upon  which  the  head 
of  the  fffitus  in  multiparas 
commonly  rests  during  the 
latter  part  of  pregnancy.  The 
inclination  of  the  ilia  to  the 
horizon,  the  shajie  of  the 
crests,  and  the  distance  be- 
tween them,  together  with 
the  distance  between  the  two 
anterior  superior  spinous  prti- 
ccsses,  are  important  pointj? 
for  study,  because  they  fur- 
nish data  upon  which  valu- 
able inferences  are  based  in  cases  of  pelvic  deformity,  relative  to  tlk^ -« 
shape  and  dinieusions  of  the  jwlvic  canal. 

It  will  Im)  remembered  that  the  crests  of  the  ilia  possess  au  S-shspes^i 
curve.  Normally,  the  widest  distances  between  the  crests  measure  tes  n 
inches  ;  the  distance  between  the  anterior  superior  spinous  proce5S-<33 
measures  nine  inches,  *  Tlie  slope  of  tlic  inner  surfaces  of  the  ilia  is  sue:?  h 
that  an  extension  of  the  lines  drawn  from  the  crest  to  the  linea  terit*'- 
nalis  would  meet  in  the  neighborhood  uf  the  fourth  sacral  vortebra- 

•  As  no  two  p«lTes  posaeu  precisely  tbc  e&mc  dimcnsiona,  pehic  iDGasarcinents  *"■- 
giren  somewhat  differeotly  bj  authora.  Tlii-y  «rc  obtnincti  ciiIkt  by  tnkiug  the  nieiU*  *^ 
ft  Urge  Dumber  of  peWea  (a  inetltod  which  f  urmshes  f  ractioufl  difficult  to  KtOKmbc**  ***** 


Fio.  90.— Anterior  h«lf  of  the  pdvit. 
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The  inferior  or  small  pelvia  compnpcs  the  portion  below  the  lines 
tenninjilis.  It  is  formed  by  the  sacrum,  the  coccyx,  the  lower  por- 
tioD  of  the  ilia,  the  iecliia  and  pubes,  the  obturator  membrane,  and 
the  sacro-soiatic  ligaments.  Together  the  foregoing  inclose  a  basin- 
like  cavity,  which,  though  open  below  in  the  skuleton,  is  closed  in 
bj  soft  parts  in  the  living  subject.  The  posterior  wall,  formed  by 
the  sucram  and  coccyx,  measui-es  live  inches  in  a  direct  line  from  the 
pronmntory  to  the  ajK'X  ;  the  anterior  wall  at  the  i<yiiiphysij«  pubis  mea- 
euresone  and  thrcn?  <iaarters  inch;  the  lateral  walls,  from  the  linea  ter- 
minalis  to  the  tuberosities  of  the  iRchia,  raeasui-o  three  and  three  quar- 
ters inches.  The  post<Tior  wall  is  curved  ;  the  symphysis  pubis  slopes 
downward  and  itjward,  so  as 
to  run  nearly  ])arallel  with 
the  two  upper  sacml  vortobrie  ; 
the  rami  of  the  pubo?  approach 
one  another  at  an  angle  of  95° 
to  100°  and  unite  beneath  the 
eymphysis  in  the  form  of  an 
arch,  the  arcus  pubis  ;  theside- 
walU  arc  solid  in  front  where 
they  are  constituted  by  the 
lochia,  while  Ix'hind  the  great 

iwtic  uol-ch  is  closed  only  by 

ft  Ktructures  and  the  saoro- 
seistic  ligaments.     The  transverse  diameter,  owing  to  the  incline  of 
the  8ide-wall.<.  narrows  toward  the  outlet. 

The  Planes  and  Axes  of  the  Pelvis.— The  eccentric  forms  of  tljc 
pelvic  bones  render  it  extremely  difficult  to  convey  a  clear  impression 
of  the  natnre  of  the  jielvic  inclosure.  As  a  means  to  this  end  it  is 
customary  to  study  a  series  of  planes  drawn  at  different  levels  through 
the  pelvic  walls,  which  serve  to  show  the  chnnges  in  the  shape  and 
dimensions  of  the  bony  can.al  at  selected  points  of  observation.  By  a 
plane  is  meant  6imj)ly  a  mathematical  surface,  without  reference  to 
depth  or  thickness. 

The  upper  and  lower  openings  arc  both  somewhat  contracted,  and 
hence  are  termed  respectively  the  superior  and  inferior  straits,  while 
the  space  between  is  <lenominated  the  cavity  of  the  pelvis. 

The  first  plane  requiring  our  attention  is  that  of  the  superior  strait 
or  brim.  It  is  bounded  by  the  linea  terminalis,  and  has  an  elliptical 
contour,  with  a  depression  posteriorly,  produced  by  the  projection 
of  tJie  promontory  of  the  sacrum. 


Fio.  91.— Poetcrior  halt  of  the  pelvis. 


offrrh>(;  no  •pvcisl  aclTatiCni^B  in  the  wny  of  iccurmcy),  or  by  selecting  U  the  nortnal  stand- 
ard cither  a  whole  number,  or,  where  frootions  are  Deoessttrv,  the  nearest  half  or  quarter 
■pproxiaiaiin^  to  the  mean  avemgi'.  The  latter  plan  rcconunenda  itttclf  iu  practice  equally 
aa  the  score  of  utility  and  convenience. 
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The  ditnenaions  of  each  ]ihmo  are  determined  by  measuring  the 
antero-poBterior,  the  transverse,  and  the  two  oblique  diameters. 


^DISrANRC  BETWEEN 
TME CRESTS  lOMi 


&t,^>i' 


JU6ATI  4>y«iii. 

Flo.  oa. 


_ 'distance  eETWEEH 
ANT.SUP.SP  PR0C.9M. 

-SACRO-COTrLQID^ 
^OBtmuE  DIAMETER  SIM. 


The  antero-postcrior,  or,  aa  it  is  generally  termed,  the  conjugate 
diameter,  extends  from  tlie  upper  border  of  the  symphysis  pubis  to  the 
promontory.  Its  length  is  four  and  a  quarter  inches.  About  two 
fifths  of  an  inch  below  the  upper  border  of  the  symphysis  is  situated 
the  obstetrical,  as  distinguished  from  the  anatomical,  conjugate.  The 
lengtli  of  the  former,  owing  to  the  thickeniug  of  the  pubic  bones,  is 
reduced  to  four  inclics. 

The  transverse,  sometimes  termed  the  bis-iliac,  diameter  is  the 
widest  distance  between  the  ilia.  It  measures  five  and  a  quarter 
inclios. 

The  oblique  diameters  extend  from  the  ilio-pectinoal  eminences  to 
the  opposite  sacro-iliac  articulations.    The  distance  between  the  points 

mentioned  is  five  inches. 
Tlie  riglit  oblique  diameter  is 
the  one  directed  to  tlie  right 
acftabnlnm,  and  the  left  to 
the  left  acetabulum. 

The  axis  of  the  superior 
strait  is  re])resented  by  a  lino 
drawn  jvcrpendicular  to  the 
center  of  the  plane.  The 
extension  of  this  line  falls 
below  upon  the  e.\tremity  of 
the  coccyx,  and  above  strikes 
the  abdomen  near  the  umbil- 
icus {vidf  Fig.  94).  The  circumference  of  the  brim  is  very  nearly 
sixteen  inches. 

The  inferior  strait  proi>er,  or  outlet  of  the  pelvis,  is  bounded  by 
the  sub-pubic  ligament,  the  iiuhic  rami,  the  rami  and  tnben^sities  of 
the  ischia,  the  sciatic  ligaments,  and  the  coccyx.     Owing  to  the  pro- 


X 


/ 


'*->T->v«'' 


Fio.  03. 


i 


MECUANISM  OF  LABOR. 


151 


*hoti  of  the  ischia,  the  surface  of  the  pelvic  outlet  is  rendered  con- 
Vex,  or,  iierhnprf,  is  better  described  by  supposing  it  to  be  composed 
of  two  obtuse-angled  triangles  with  apicea  at  the  symphysis  and  coccyx, 
id  with  a  common  base  formed  by  a  line  drawn  through  the  ischia. 

The  antero-post^rior  diameter  extends  from  the  lower  border  of 
the  symphysis  to  the  extremity  of  the  coccyx.  It  measures  three  and 
three  (juartcrs  inches,  though,  when  the  coccyx  is  pushed  backward, 
tlie  distiince  may  be  extended  to  four  and  a  half  inches. 

The  transverse  diameter,  between  the  inner  borders  of  the  tuberos- 
ities, measures  four  and  a  quarter  inches. 


:*^' 


CONJUGATE. 


-*xis  or 

OUTLET. 


OiSTETRICAL  C0NJU6ATE. 


COCCYX  > 


PUSHED  BACK 


PLANE  OF  OUTLET 


-HORIZON, 


F».  M.— Section  ahowing  tho  inolinntion  of  the  pelvU  Bcconling  to  Nocgolo.    (Tamicr  oV 

Cliuiitrcuii.) 

Owing  to  the  elasticity  of  tho  sciatic  ligaments,  the  oblique  diam- 
eters ore  not  regarded  as  of  obstetrical  importance. 

The  axis  of  the  inferior  strait,  when  the  coccyx  is  not  disturbed, 
Ftrike«  the  promontory.  Wlien  the  coccyx  is  pushed  backward,  a  per- 
pendicular line  drawn  from  the  center  impinges  upon  the  lower  bor- 
der of  the  first  sacral  vertebra. 

The  circumferenoe  of  the  inferior  strait  measures  thirteen  and  a 
half  inches. 

The  pelvic  cavity  or  canal  posaesses  an  irregular,  cylindrical  shape, 
constricted  somewhat  above  at  the  superior  strait,  and  narrowing  rap- 
idly at  the  pelvic  outlet  Below  the  brim,  the  dimensions  are  in- 
PCrettscd  considerably  by  the  concavity  of  the  sacrum.     Thus,  a  plane 

ling  through  the  lower  portion  of  the  symphysis  pubis,  and  across 
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the  upper  mjirpins  of  the  acctabula,  to  the  junction  of  the  second  and 
tliinl  sucral  vertebras,  gains  three  quarters  of  an  inch  in  the  conjugate, 
while  the  transverse  diameter  is  barely  one  fourth  of  an  inch  less  than 
the  transverse  diameter  of  the  brim.  The  nan-owiug  nt  the  outlet  is 
most  marked  in  a  plane  drawn  so  as  to  intersect  the  gpines  of  the 
ischia  and  t]ic  extremity  of  the  sacrum.  At  tlie  level  indicated,  the 
distance  between  tlie  spines  (transverse  diameter)  is  but  four  iiiche«,j 
and  the  antero-posterior  diameter  four  and  a  half  inches. 

The  sciatic  spines  divide  the  pelvic  cavity  into  two  unequal  sco' 
tions.  In  the  larger,  anlcvior  eeciion,  tiie  lateral  walls  8loi>e  toward 
the  symphysis  and  arch  of  the  pubcs,  while  posteriorly  the  walls  slojie 
in  the  direction  of  the  sacrum  and  coccyx.  The  declivities  in  front 
of  the  spines  are  termed  the  anterior  inclined  planes  of  the  pelvis,  over 
which  rotation  of  the  occiput  takes  place  in  the  mechanism  of  normal 

labor.  Behind  the  spines  the  lateral 
slopes  arc  known  as  the  posterior  inclined 
planes.  Meeting  together  in  the  median 
line  of  the  s.xcrum,  they  constitute  a  sort 
/S.     \    \  \  of  vault,  into  which  the  face  is  turned 

after  rotation  is  completed. 

The  gcnenil  direction  of  the  pelvic 
cavity  is  boKt  i^hovvn  by  a  line  represent- 
ing the  axis  of  the  bony  channel.  It 
should,  however,  be  stated  in  advance 
that  the  so-called  (H-lvic  axis  of  obstetri- 
cal writers  is  not  to  he  construed  as  the 
median  line  of  a  cylinder  in  a  strict 
mathematical  sense,  but  is  really  intended 
to  indicate  A'ery  nearly  the  coui'so  which 
a  round  body  like  the  fetal  head  would  naturally  pursue  in  its 
course  through  the  parturient  canal.  In  practice  it  is  convenient 
to  follow  the  suggestion  of  Hodge,  and  draw  a  plane  from  the  supra- 
pubic ligament  backward  to  the  sacrum,  inul  parallel  to  the  plane  of 
the  sui>erior  ptrait.  This  second  parallel  would  intersect  the  middle 
portion  of  the  second  sacral  vertebra.  Inasmuch  as  the  pubic  walls 
run  nearly  parallel  to  the  upper  portion  of  the  sacrum,  the  axis  of  the 
cavity  included  between  the  two  planes  may  Ijc  regarded  as  continu- 
ous with  the  axis  of  the  brim.  Below  the  second  plane,  owing  to  the 
curvature  of  the  sacrum,  the  axis  describes  a  nearly  circular  course, 
with  intersecting  planes  nidiating  from  the  lower  border  of  the  sym- 
physis as  a  center.  Further  on  it  will  he  shown  that  the  axial  curve  is 
continued  beyond  the  bony  canal  by  the  distended  tissues  which  form 
the  floor  of  the  pelvic  basin. 

Differences  between  the  Male  and  Female  Pelvis. — In  the  male  the 
bones  of  the  pelvis  are  thick  and  solid  ;  the  brim  is  triangular  in 
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Fio.  05. — Axis  rep'vaonted  upon  a 
veiiic«.l  M>cti<iii  Uir\>ii;rJi  a  plM.-<tcr 
out  of  the  pelvic  cavity.  (Ilod|{C.) 
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the  promontory  projecting  ;  the  cavity  deep,  and  islnping  in- 
l<irard  like  a  funnel ;  the  sacrum  long,  narrow,  and  moderately  curved  ; 
and  the  arch  of  the  pubes  is  formed  at  on  angle  of  from  75"  to  80°, 
In  the  female,  on  the  contrary,  the  bones  are  lighter  and  more  delicatx* 
in  contour,  therein  correspouding  to  the  inferior  muscular  develop- 
ment of  the  BOX  ;  the  brim,  owing  to  the  less  marked  jutting  inward 
of  the  promontory,  has  an  elliptical  outlitie  ;  the  diametei*8,  both 
anteroposterior  and  transverse,  are  increased  ;  the  ]ioIvic  inclination 
is  monr  pronounced:  the  sacrum  is  wider  and  more  concave; 'the 
tuberosities  of  tlie  ischia  are  wider  apart ;  the  angle  of  the  arch  of  tho 
pubes  measnres  from  90'  to  100°  ;  and  the  entire  dci»th  of  the  pelvis 
IB  diminished.  As  a  result  of  the  increased  transverse  diumeter  in  the 
female,  the  trochanters  are  at  a  greater  rehiLivc  difitance  fnim  one 
another,  and  are  directed  Bomewhat  obliquely  to  the  front.  This 
peculiarity  brings  the  kneoa  in  close  proximity,  and  accounts  for  tho 
characteristic  feminine  gait. 

The  contigtiration  of  the  female  pelvis,  though  unfavorable  to 
rapid  locomotion,  is,  in  a  special 
degree,  adapted  to  render  possible 
tlie  birth  of  the  child.  A  female 
{iclvis  approximating  in  type  to 
that  of  tho  male  gives  rise  t«  a 
▼ariety  of  dystocia  of  a  very  formi- 
'  dable  cliaracter. 

Differences  between  the  Infan- 
tile and  Adult  Pelvis. — In  the  in- 
fantile pelvis  the  promontory  occu- 
pies a  relatively  higher  position 
above  the  upper  border  of  thesym- 
plijrsis ;  the  last  lumbar  and  two 
upper  saeral  vertebrae  possess  a 
moderate  convexity — i,  e.,  the 
promontory  does  not  project  for- 
ward, as  in  the  adult ;  the  sacrum, 
after  running  a  straight  coui'se,  be- 
gins to  curve  forward  first  at  the 
fourth  vertebra  ;  the  ala?  are  slight- 
\j  develoi^ed  ;  the  inclination  of 
the  ilia  moi-e  nearly  approaches  the 
fK'rpondicular  ;  tho  S-shaped  curve 
of  the  crests  is  barely  indicated, 
there  being  but  slight  difference 
ill  tlie  distances  between  the  crests 

and  anterior  superior  spines  ;  the  conjugate  diameter  in  proportion  to 
the  transvorso  is  increased  ;  the  side-walls  converge  toward  tho  outlet ; 


^.* 
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Fiu.  98.— Vcrticnl  section  of  a  rcranle  infan- 
tile pelvis,     (Fohlinp.) 
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the  pnbic  arch  is  formed  at  an  acute  angle  ;  and  the  distance  between 
the  spines  of  the  iscliia  is  greater  than  the  tninsvcrsc  diameter  of  tlic 
outlet. 

Distinctions  pertainiiig  to  sex  are  bnt  slightly  accentuated.  In 
the  female,  the  sacrum,  owing  to  the  Bmaller  size  of  the  vortebrsp,  is 
narrower  than  in  the  male  ;  the  side- walls  are  higher  ;  the  symphysis 
lower  ;  the  iliac  iucliuo  approaches  more  nearly  a  vertical  line ;  the 
pubic  arch  is  less  acnte  ;  and  the  transverse  diameter  is  increased. 

•I'he  most  im]>ortaDt  agent  in  effecting  the  changes  which  char- 
acterize the  adult  jjclvia  is  unquestionably  the  weight  of  the  trunk. 
Owing  to  the  wedge-shape  of  the  sacrnm,  and  the  shelf-like  ledge 
which  projects  from  the  tower  surface  of  the  iliac  articnlation,  no  dis- 
placement can  take  place  in  the  direction  of  the  long  axis  of  the  an- 


Ftoa.  97,  98. — Diagrammatic  representstioiM  of  sections  through  the  iafontilo  and  ftdult 

pelves.    (Soliroodur.) 

ricular  surfaces.  But,  when  we  bear  in  mind  the  inclination  of  the 
pelvis,  it  is  obvious  that  pressure  from,  above  must  act  upon  the  sa- 
crum likewise  in  a  downward,  forward,  and  inwai*d  direction.  Now,  if 
the  sacrum  were,  as  it  is  Bometimos  represented,  the  key-stone  of  the 
pelvic  arch,  its  position  would  be  Dxed  belwi>en  the  ilia.  We  owe  to 
Duncan,*  however,  the  demonstration  that  this  view  is  incorrect,  and 
that  in  reality  the  sacral  articulation  slopes  backward  and  inward  in 
the  direction  nf  the  median  line.  Tlie  fact  that  the  sacrum  does  not 
iiiider  jiressure  drop  from  the  arch  is  due  to  tlie  strong  sacro-iliaoj 
ligaments,  which  hold  it  in  position  as  part  of  the  bony  ring.  The 
liganxents  do  not,  however,  prevent  the  sacrum  from  sinking  forward 
to  a  limited  extent  into  the  pelvic  cavity,  as  is  shown  in  the  projection 
backward  at  maturity  of  the  tuberosities  of  the  ilia,  whereas  in  the 
infantile  pelvis  the  dorsal  surface  of  the  sacrum  is  level  with  the  poa- 
terior  superior  spinous  processes, 

•  DcscAK,  "  Researches  in  Obstetrics." 
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As  tbo  lino  of  gravity  of  the  trunk  falls  in  front  of  the  sacrum, 
tho  weight  from  above  presses  the  iirornontory  forward  and  inward 
toward  the  eymphjsis  pubis.  At  ilic  same  time  the  rotation  backward 
of  the  sacral  a})ex  is  restrained  by  the  sciatic  ligaments.  The  natural 
effect  of  tlicHe  two  simultaneously  operative  forces,  acting  at  a  period 
when  oesitication  is  still  incomplete,  is  to  increa.se  the  sacral  curve, 
and  consequently  to  shorten  the  distance  between  the  ujiper  and  lower 
ends  of  the  Iwise.  As  a  result,  the  height  of  the  pruniontory  is  dimin- 
Ulied,  the  |>elvic  brim  and  outlet  become  constricted,  and  tho  dimen- 
nons  of  the  pelvic  cavity  are  increased.  The  npper  portion  of  the 
■acrum,  in  rotating  forward,  drags  upon  the  jxisterior  ligamentous  at- 
tachments of  the  ilix  This  traction  would,  were  it  not  for  their  union 
at  the  symphyses,  and  the  pressure  of  tho  lieads  of  the  thigh-bones, 
cause  the  ossa  innominata  to  revolve  around  the  sacral  articular  sur- 
faces, like  doors  upon  their  hinges.  As  a  result  of  tho  antagonistic 
action  of  the  symphysis  and  the  sacro-iliac  ligaments,  however,  the 
owa  innominata  Ijend  at  the  point  of  least  resistance  in  front  of  the 
sacrum,  and  in  tiiis  way  an  increase  takes  place  in  the  transverse  at  the 
expense  of  the  antero-posterior  diameter. 

The  sexual  differences  are  attributable  to  differences  in  the  char- 
acter of  the  pelvic  contents  and  the  external  sexual  organs,  to  differ- 
ences in  muscular  development,  and  to  certain  distinctive  peculiarities 
of  growth.  Thu.s,  in  the  female  eunuchs  of  India,  described  by 
Roberts,*  there  were  absence  of  vagina  and  complete  atrophy  of  cellular 
iisgne  in  the  genital  organs  ;  at  the  same  time  the  pelvis  approximated 
to  the  male  type,  and,  in  place  of  the  pubic  arch,  the  rami  of  tho 
pubes  and  ischia  appeared  as  though  they  were  in  contact  at  the  site 
nsuaily  occupied  by  the  vagina. 

In  fetal  life,  the  female  sacrum,  owing  to  the  smaller  size  of  the 
vertebrae,  is  narrower  than  in  the  male.  Subsequently  the  more  nijiid 
growth  of  the  alsB  becomes  the  cause  of  the  increased  width  which 
characterizes  the  sacrum  of  the  female  at  maturity.  The  larger  cir- 
comference  of  the  brim  in  the  female  is  due  partly  to  this  difference 
in  the  width  of  the  sacrum  and  partly  to  the  greater  length  of  tho 
linea  innominata. 

The  Soft  Parts  of  the  Pelvis. — Prefatory  to  the  history  of  the  im- 
pregnated ovum,  we  have  already  considered  the  more  imijortant  pel- 
ric  viBcera  concenied  in  generation  and  parturition.  In  studying  the 
mechanism  of  labor,  it  is,  however,  necessary  in  addition  to  recall — 
1.  The  soft  tissues  which  encroach  upon  the  pelvic  space ;  2.  Tho 
structures  which  close  in  the  openings  of  the  pelvis,  and  convert  it 
into  a  basin-like  cavity. 

1.  The  diameters  of  the  brim  are  diminished  somewhat  by  the 
ilio-psoaj  mojscles.    Tho  iliac  muscles  proper  occupy  the  entire  surface 

•  Vide  Tilt,  "  Uterine  and  Orarian  Inflainmation,"  p.  63. 
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of  the  internal  iliac  fosssp.  The  fibers  converge  below,  and,  passing 
beneath  Poupart's  ligament,  becume  united  to  the  borders  of  the  psoas 
tnuscle.     The  pelvic  portion  affords  a  soft  cushion  for  the  support  of 
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Fia.  99. — Pelvis  covered  with  the  soft  pftn><,  with  removal  of  bladder,  uteru»,  and  roctum. 

the  jrravid  titerus.  The  great  paoa?  muBclcs  fill  out  the  spaces  upon 
the  sides  of  the  firomontory.  They  take  their  origin  fram  the  lateral 
surfaces  of  the  bodies  and  transverse  processes  of  the  four  npi»er  lum- 
biir  and  tlie  last  dursul  vertebra?.  They  cross  the  pclns  parallel  to  the 
linea  innominata,  which,  however,  they  slightly  overlap.  They  taper 
below,  and,  passing  bcneatli  the  femoral  arch,  terminate  in  a  tendon, 
which  is  inserted  into  tlie  small  trochanter.  These  two  muscles  flex 
the  thighs  upon  the  abdomen.  The  iliac  njuscle  likewise  acta  as  au 
abductor,  and  the  psoas  .serves  to  flex  the  pelvis  upon  the  spinal  col- 
umn, The  ilio-psna*  muscles  diminish  the  transverse  diameter  nearly 
a  half-inch,  so  that  the  latter  becomes  very  nearly  ef|ual  in  length  to 
the  oblique  diameters.     When  the  limbs  are  extended  and  the  muscloa 
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«i^TW>r!?red  tonso,  the  influeucc  they  exert  in  lessening  the  pelvic 
»[iajci<  is  sou»fwhut  greater  than  when  they  arc  relaxed  by  flexing  the 
legs  upon  the  thighs. 

The  large  arteries  and  veins  at  the  jielvic  brim  do  not  undergo  com- 
pro*ssion  during  labor  under  normal  conditions.  When,  however,  con- 
eidrrablc  disproportion  exists  between  the  jielvis  and  the  child's  head, 
the  effects  of  pressure  are  sometimes  manifested  in  the  swelling  of  all 
the  soft  tissues  within  the  pelvic  cavity — a  swelling  which,  in  turn, 
enhances  the  difficulties  of  delivery. 

2.  The  open  spaces  of  the  pelvis,  which  arc  closed  in  by  soft 
parts,  are  the  great  sciatic  notches,  the  obturator  foramina,  and  the 
{lelvio  outlet. 
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Fi<*.  too.  — Se<'tion  of  p*lvi«,  nbowiug  the  pyruuiidnl  aiaselcs.    i Tnrnier  et  CliBOtrouiL) 


The  clusurp  <»f  the  saero-sciatic  notches  is  cfleoted  by  the  pyramidal 
muscle«i.  The  pyramidal  muscle  has  a  triangular  .«hape.  iLs  base 
presents  a  series  of  digitations  which  arc  inserted  upon  the  lateral 
portions  of  the  anterior  surface  of  the  sacrum,  along  the  outer  borders 
of  the  four  lower  siicrnl  foramina  and  the  upper  portion  of  the  sacro- 
sciatic  ligament.  It  then  crosses  the  large  sciatic  foramen,  and, 
passing  outward,  terminates  in  a  tendon,  which  is  inserted  into  the 
Urge  trochanter. 

The  obturator  foramen  is  covered  by  the  internal  oblurator  mus- 
cle The  latter  is  attached  to  the  quadrilateral  surface  which  corro- 
»pond«  to  the  cotyloid  cavity,  to  the  circumference  of  the  foramen,  and 
to  the  inner  surface  of  the  obtunitor  membrane.  Its  fibers  converge 
to  form  a  tendon,  which  passes  through  the  lesser  sciatic  foramen,  and 
thence  is  directed  downwai*d  and  backward  to  the  digital  cavity  of  the 

it  trochanter. 
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of  two  symnjetrical  halves,  attaehod  in  front  to  the  inner  surface  of  the 
body  and  horizontal  rami  of  the  pnbcs,  and  laterally  to  the  tendinous 
arch  of  the  pelvic  fascia  which  stretches  from  the  inner  border  of  the 
pnbes  to  the  spines  of  the  ischia.  It^  fil]«?rs  slope  antci'iorly  down- 
ward and  inward  to  the  sides  of  the  bladder,  between  and  to  the  sides 
of  the  bladder  and  rectum,  and  posteriorly  are  inserted  into  a  tendinous 
raph^,  extending  from  the  extremity  of  the  coccyx  to  the  rectum. 
Its  rectal  insertions  become  confounded  with  the  upjier  libera  of  tho 
external  sphincter ;  those  of  the  vagina  are  situated  beneath  the  bulbs 
of  the  vestibule  and  the  constrictor  cunni.  The  ischio-coceygeus  is  a 
small  triangular  muscle,  by  many  included  in  tho  description  of  tho 
levator  ani.  It  is  situated  between  the  latter  and  the  pyramidal  mus- 
cle, und  in  front  of  the  small  sciatic  ligament.     Its  base  is  attached  to 
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Tia,  108, — Antcro-pcioterior  iectioti  of  the  perinc4d  floor.    (Turuk'r  et  Chnntreuil.) 

the  Bidea  of  tho  coccyx  and  lower  extremity  of  the  sacrum  ;  the  inser- 
tion of  the  apex  is  at  the  spine  of  the  ischium.* 

The  upper  surface  of  the  levator-ani  and  coccygeal  muscles  is  con- 
cave. The  muscles  themselves  are  fluttened,  and  of  nearly  membra- 
nous thinness.  Alone  they  are  capable  of  affording  but  feeble  support 
to  the  superimposed  viscera.  They  are,  however,  above  closely  at- 
tached to  the  strong  tissues  of  the  internal  pelvic  fascia,  which  pos- 
fl068  the  qualities  of  elasticity  and  toughness. 

Tho  internal  pelvic  fascia  is  attached  to  the  upper  border  of  the 
superior  strait  where  it  meets  the  fascia  wliich  lines  the  iliac  fossae, 

*  Th«  coMT'geufl  muscle  U  atrooglj  developed  in  caudate  animala,  and  enables  them 
to  more  tbo  tail  Utenllj. 
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and  the  transverse  fascia  of  the  iilidominal  walls.  It  cavers  tlic  py- 
ramidal and  the  upper  half  of  the  obturator  muscles.  In  front  it  de- 
Bcends  from  the  eymphysitj  to  the  neck  of  the  bhidder,  and  forms  the 
pulxi-vesical  ligament.  From  the  linea  t«rtniiialis  to  tlie  areus  ten- 
dineus  the  fusoia  upon  tlie  side-walls  is  firmly  attached  to  the  jjerios- 
teum.  The  tendinous  ai*ch  marks  the  line  at  which  the  fascia  leaves 
the  ixjlvic  walla  to  form  the  inner  lining  of  the  levator  and  coccygeal 
mu.scles. 

The  upjier  surface  of  the  internal  pelvic  fascia  is  covered  by  the 
peritonacuni,  with  which  it  is  connected  by  loose  connective  tissue. 

The  fascial  coverings  beneath  the  lovator-aui  muscle  are  divided 
into  a  posterior  and  anterior  portion  by  a  line  drawn  between  the  two 
ischiu. 

The  posterior  portion  consists  of  a  single  layer.  It  starts  from  the 
eacro-sciatic  li^ramonts  and  the  tuberosities  of  the  ischia  ;  thence  it 
mounts  upward  over  the  inner  surfaces  of  the  ischia  and  the  obtura- 
tor jiitenius  muHcle  to  the  tendinous  arch,  which  it  contributes  to  form, 
and  from  the  tendinous  arch  is  reflected  at  an  acute  angle  over  the 
inferior  surface  of  the  levator-ani  muscle.  The  space  thus  limited 
between  the  .*ide-walls  of  the  pelvis  and  the  levator  oni  is  termed  the 
ischin-rceta!  excavation. 

The  anterior  portion,  or  perineal  fascia  proper,  fills  the  space  be- 
tween the  bis-iscliiutic  line  and  the  arcli  of  the  jmbos.  It  is  composed  of 
three  layers,  us  follows  :  1.  The  deep  perineal  fascia,  which  covers  tlie 
lower  fiurfiiee  of  the  levator  ani ;  2.  The  median  perineal  fascia,  se])- 
arated  from  the  former  by  a  narrow  interval,  and  inclosing  the  pudic 
vessels  and  nerves;  3.  The  superficial  perineal  fascia  which  forms, 
with  the  median  layer,  a  shallow  com])artment  in  which  are  lodged 
the  superficial  muscles  of  the  perin.Tum,  the  bulbs  of  the  vagina, 
the  vulvo-vaginal  glands,  and  the  rami  of  the  clitoris.  Each  one  of 
these  organs,  except  the  latter,  is,  moreover,  enveloped  in  a  special 
sheath,  derived  from  prolongations  of  the  upper  surface  of  the  apo- 
neurosis. 

The  superficial  perinea!  muscles  nreof  sliglit  obstctricaJ  importance. 
They  are  the  constrictor  vagina*,  the  ischio-cavernosi,  and  the  trans- 
versi  perina?i. 

The  constrictor  vaginaa  consists  of  two  small  late'ral  muscles,  situ- 
ated upon  the  outer  sides  of  the  vestibular  bulbs,  and  surrounding  the 
vulvar  orifice.  Posteriorly  the  extremities  of  the  main  muscle  start 
from  the  perineal  fascia  at  a  point  nearly  midway  between  the  sphinc- 
ter ani  and  the  ischia,  while  a  small  bundle  only  is  connected  with  the 
sphincter  ani  itself.*  Above,  the  convergent  ends  separate  into  a 
superficial  and  deep  portion.  The  superficial  portions  terminate  in  a 
tendon  which  unites  them  together  above  the  dorsal  vein  of  the  clito- 
*  Ll'scuka,  "  Analomie  dc8  niensclilickcn  Beckcns,"  p.  399. 
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ris ;  the  deep  portions  pass  between  the  upper  ends  of  the  bulbs  and 
the  clitoris,  and  are  likewise  united  by  an  aponeurosis. 

The  action  of  the  muscle  consists  chiefly  in  compressing  the  reins 
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Fio.  104. — Ma<cl«  ol*  the  ptirlnwiuiu    (Henlc.) 

crossed  by  its  tendon,  and  in  thus  enhancing  the  turgidity  of  the 
erectile  apparatus.  It  is  in  no  sense  a  sphincter  muscle,  though,  by 
pressing  the  turgid  bulbs  inward,  it  may  narrow  the  vestibule  of  the 
vagina. 

The  ischio-cavemosi  muscles  form  a  sort  of  flbro-muscular  sheath 
about  the  crura  of  the  clitoris.  They  are  united  together  above  by  an 
aponeurosis  which  crosses  the  posterior  extremity  of  tlie  body  of  the 
clitoris.  During  sexual  excitement  these  muscles  are  ca])able  not  only 
of  compressing  the  crura,  thereby  forcing  the  blood  toward  the  body 
of  the  clitoris,  but,  through  the  pressure  exerted  by  the  apoueorosia 
upon  the  dorsal  vein,  they  help  to  retard  the  return  of  the  blood  from 
Uie  turgescent  organ. 

The  transversi  pcrina>i  muscles  are  small,  triangular,  flattened 
mnscles  which  pass  from  tho  inner  sides  of  the  ischia,  underneath  the 
coostrictor  muscle,  to  the  sides  of  the  vagina  and  rectum.  Wlien  the 
11 
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perinaeum  is  lacerated,  these  mnscles  tend  to  prodnce  gaping  of  the 
wound,  and.  to  interfere  witli  union  by  first  int^^ntion. 

A  mere  enumeration,  sueh  as  has  been  given,  of  the  thin,  flat,  mos- 
culnr  and  aponeurotic  structurea  of  the  pelvic  floor  affords,  however, 
tt  very  incomplete  idea  of  the  true  anatomy  of  the  lower  portion  of  the 
parturient  canal.  Both  as  regards  form  and  function,  the  role  of  the 
■connective  tissue  which  fills  out  all  the  available  interstices  between 
the  diflterent  organs,  the  different  muscular  groups  and  the  bony  walls, 
is  of  the  highest  importance.  It  is  to  this  tissue  that  the  perineal 
body  occupying  the  s])aco  between  the  vagina  and  rectum  owes  it«  ex- 
traordinary distensibility.  lu  a  sagittal  section,  the  perineal  body 
presents  a  triangular  shape,  with  a  convex  vagina!  and  concave  rectal 
surface.*  Laterally  it  spreads  out  to  the  rami  and  the  tuberosities  of 
the  ischia.  In  height  it  extends  u])ward  nearly  one  half  the  length  oLt 
the  vagina.  Between  the  border  of  the  anus  and  the  inner  commissure 
of  the  vulva,  the  external  portion,  which  forms  the  base  of  the  tri- 
angle, measures  on  the  average  an  inuh  in  length. f     When  the  head  of 
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Fro.  105. — Tho  parturient  amal.    (Hodge.) 


the  child,  during  la!>or,  descends  below  tho  level  of  the  bony  wallfi, 
it  bulges  the  perinaeum  and  stretches  it  from  four  to  five  inches  in  the 
antero-posterior  direction.  Both  the  length  and  degree  of  curvature 
of  the  pelvic  canal  are  thereby  increased,  the  soft  parts  posterior  to 

•  TnoMAii,  "  The  Female  Perinaeuni,"  etc.,  "  Am.  Jour,  of  Obst«t.,"  April,  1880. 
f  FosTFii,  F.  F.,  **  Anatomy  of  the  Uterus  and  ita  Surrouadings,"  "  Am.  Jour,  of 
OtMtet.,"  Jauuarj,  1880. 


MECHANISM   OF   LABOR. 


1 69 


the  mlva  forming  a  gutter-like  extension,  the  axis  of  which  is  con- 
tinuoQe  with  that  of  the  pelvic. 

The  Head  of  the  r(ETU8  at  Term. 

Tlie  head  is  the  part  which  presents  the  greatest  mechanical  ditR- 
oolties  in  the  passage  of  the  fcetiis  through  the  parturient  caual.  It 
iBy  therefore,  important  to  become  familiar  witli  its  shape,  its  diameters, 
and  the  modification  it  undergoes  during  labor. 

In  6tud\nng  the  fetal  head  we  distinguish  the  face  and  the  cranium. 

The  face  is  of  little  importance  in  normal  labors.  It  may,  how- 
ever, be  here  incidentally  noted,  what  is  sometimes  of  consequence  in 
extreme  degrees  of  pelvic  contraction,  that  the  distance  (two  and  a 
half  indies)  between  the  malar  bones  possesses  but  a  slight  degree  of 
reductibility. 

In  the  cranium  wc  distinguish  again  between  the  upper  compressi- 
ble portion  or  vault  and  the  lower  incompressible  portion  or  base  of 
the  skull.  The  vault  is  coniposod  of  the  frontal  and  parietal  bones 
and  the  squamous  portions  of  the  temporal  and  occipital  bones.  The 
base  is  formed  by  the  union  of  the  ethmoid,  (lie  sphenoid,  the  petrous 
portion  of  the  temporal  bones,  and  the  basilar  portion  of  the  occipitul 
bone. 
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Flo.  104. — Lateral  view  of  fetal 


Fto.  107. — Fetal  licod.  an  »eoa  from 
above,   (lloagv.) 


The  Sutures  and  Fontanelles. — The  flat  bones  which  form  the  vault 
are  thin  and  imperfectly  ossified,  consisting,  indeed,  of  little  more  than 
the  diploe.  Instead  of  union  by  serrated  osseous  borders,  they  are 
held  in  their  relative  positions  by  the  periosteum  and  dura  mater, 
which  come  into  contact  M'ith  one  another  and  form  membranous  com- 
missures between  tlie  bones.  Where  more  than  two  bones  meet  at  a 
given  point,  the  ossification  is  apt  to  be  incomplete,  and  spaces  are  left, 
covered  only  by  membranes,  termed  fontanelles. 

The  sutures  to  whidi  it  will  bo  found  necessary  to  make  constant 
reference  are  the  following :  the  frontal  suture,  situated  between  the 
anunited  halves  of  the  frontal  bone  ;  the  coronal  suture,  between  the 
frontal  and  parictjtl  bones ;  the  sagittal  suture,  where  the  parietal  bones 
meet  at  the  top  of  the  cranium  ;  the  lambda  suture,  so  called  from  its 
resemblance  to  the  Greek  letter  of  that  name,  between  the  triangular 
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portion  of  tlie  occipital  and   the  posterior  Iwrders  of  the  pariet 
bones. 

At  the  point  of  intersection  of  tlie  frontal,  the  sagittal,  and  the 
coronal  sutures  the  incomplete  ossification  of  the  froutiil  and  parietal 
bones  leaves  a  large  open  space  of  a  rlunnboitlal  gl]a])e,  termed  the  an- 
terior or  hirge  fontanelle,  or  sometimes  sinijtiy  the  bregma.  Of  the 
four  sides,  the  anterior  are  longer,  often  extending  for  some  distance 
between  the  bonea  of  tlie  os  frontis. 

Tlie  posterior  or  small  fontanelle  is  situated  at  the  junction  of 
the  sagittal  and  lambda  sutures.  It  is  formed  at  the  meeting  of  three 
bones,  viz. ,  the  two  parietal  and  the  occipital,  and  possesses  a  triangu- 
lar shape.  In  very  many  cases  the  ossilieation  of  the  bones  is  complete 
at  tbe  time  of  ilolivery.  Its  sit-e  then  is  indicated  by  the  angle  formed 
by  the  posterior  borders  of  the  parietal  bones,  beneath  which,  as  a 
consequence  of  labor,  tbe  occipital  bone  is  usually  found  depressed. 

Budin  has  recently  demonstrated  that  the  squamous  or  triangular 
pr)rlion  is  attached  to  the  basilar  jjortion  of  the  occipital  bone  by  mean."? 
of  a  band  of  cartilaginous  and  fibrous  tissue.  A  sort  of  hinge-joint  is 
thus  formed,  which  permits  veritable  movements  of  flexion  aud  exten- 
sion to  t^ike  phwe.* 

The  flexibility  of  the  cranial  bones,  the  sutures,  the  fontanelles, 
and  the  libro-cartilaginous  bands  of  union,  together  enable  very  con- 
siderable changes  to  take  place  in  the  diameters  of  the  fetal  head 
during  the  progress  of  labor. 

The  Diameters  of  the  Fetal  Head. — The  diameters  of  the  child's 
head  are  a  series  of  imaginary  lines  extending  between  fixed  points, 
selected  so  as  to  indicate  the  dimensions  of  the  largest  segments  which, 
in  the  different  positions  and  presentations,  engage  in  the  pelvic  canal. 
We  distinguish  diameters  running  in  the  antero-posterior,  the  trans- 
Terse,  and  the  %-erticaI  directions.f 

The  antero-posterior  diameters  are  :  1.  The  occipito-mental  ;  2.  The 
occi  pi  to-frontal ;  3.  The  sub-occipito-bregmatic. 

The  oceipito-mental  diameter  extends  from  the  highest  j>oint  of 
the  occiput  to  the  chin  ;J  the  oceipito-frontal,  from  the  occiput  to 
the  root  of  the  nose ;  the  sub-occipito-bregmatic,  from  the  junction 
of  the  occiput  with  the  neck  to  the  point  of  intersection  in  the  large 
lontjiiielle  of  the  coronal  and  sagittal  sutures. 

The  transverse  diameters  are  :  1.  The  bi-parietal ;  2.  The  bi-tem- 
poral ;  3.  The  bi-mastoid. 


•  BrnjN,  "  Dc  la  Tete  du  Firtus,"  p.  72. 

f  The  poinu  of  depnnttic  of  tlic  following  dianuiteri  bare  been  adopted  from  Dudm*a 
exoellent  monograph,  already  quoted. 

X  The  occipito-menlal  diameter  is  usually  referred  to  u  the  longest  one  of  the  bead. 

According  to  Budio,  the  true  maiimum  iliatnetcr  is  situated  t>etween  the  chia  and  a  vari- 

^«l>le  point  in  tbe  lino  of  the  sagittal  Hiiture  above  the  occiput. 
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The  bi-pnrietal  diameter  strotchoa  between  the  two  bosses  or  prn- 
taborances  of  the  parieUil  bones  ;  the  bi-temporal,  between  the  extrerai- 
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Km.  lOSv — Antero-poatcrior  mnd  vertical  diometere  of  the  fotal  head.     (Tuniicr  et  Cliimtreuil.) 

ties  of  the  coronal  sutures  ;  the  bi-mastoid,  between  the  mastoid  pro- 
oeettes  at  the  base  of  the  s^kull. 

The  vertical  diameters  are  :  1.  The  fronto-mental  ;  2.  The  ccrvico- 
brcgmatic. 

Tlie  fronto-mental  diameter  extends  from  the  top  of  the  forehead 
to  the  point  of  the  chin  ;  the  cervico-bregmiitic,  from  Uic  middle  of 
the  large  fontanelle  to  the  upper  portion  of  the  nock  near  the  larynx. 

In  furnishing  standard  measurements  of  the  foregoing  diameters 
it  is  of  course  understood  that  no  two  heads  present  precisely  the  same 
dimensions.  As  a  rule,  aa  shown  by  Sir  J.  Y.  Simpson,  the  lieads  of 
Iwys  are  larger  than  those  of  girls.  In  selecting  type-cases  it  will  be  re- 
membered too,  that,  owing  to  the  plasticity  of  the  head,  in  none  are  the 
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Fm.  lOd.— Diagram  ithowing  transvone  di*metfira  of  fotal  head.    (Tornicr  et  CbAntnuU.) 

diameters  completely  normal  immediately  after  the  transit  through 
the  generative  passages.     Unless,  therefore,  the  child  is  delivered  by 


u 

Ciesarean  section,  Bufficient  time  should  be  alloTved  to  elapse  after  de- 
^_  livery  before  the  measurements  arc  iruKle,  to  permit  the  head  to  return 
^■to  its  natural  shape.     Again,  as  in  the  measurements  of  the  pelvis, 

the  figures  Belected  to  represent  the  normal  average  should  be  such  as 

admit  of  convenient  recollection. 

^mAMSTEI^8  OF  FETAL  BEAD.* 
Ocoiptto-inental  diameter 6^  inches. 
Occipilfv-frontal  "  H  " 
Bab-oceipito-bregmatic  diameter 8i  " 
Bi-parictal  "  SJ  " 
Bi-ttmporal  "  3i  " 
Bi-mastoid  *'  3  " 
Fronto-mental  "  SJ  <' 
Oervico-brogmatjc  "  SJ  " 
The  circumference  of  the  head,  from  the  chin  to  the  vertex,  nsii 
the  latter  term  to  express  the  highest  part  of  the  skull,  without  refer- 
ence to  any  fixed  anatomical  point,  is  about  fourteen  and  three  quar- 
ters inches.  The  circumference  at  the  sub-occipito-bregmatic  diameter 
is  but  thirteen  inches. 

The  Articulation  of  the  Head  with  the  Spinal  Column. — The  move- 
ments of  the  occiput  upon  the  atlas  are  extremely  limited,  those  of 
extension  and  flexion,  which  the  head  executes  so  readily,  taking  place 
for  the  moat  part  in  the  articulations  of  the  cervical  vertebrae.  Move- 
ments of  rotation  are  performed  at  the  articulation  between  the  axis 
and  the  atlas.  In  practice,  the  head  can  not  be  turned  with  safety  to 
either  side  beyond  a  quarter  of  a  circle,  though,  when  rotation  is  per- 
formed slowly  after  delivery,  it  may  sometimes  he  earned  to  such  an 
extent  as  to  enable  the  face  to  look  directly  backward.  The  insertion 
of  the  spinal  column  at  a  point  nearer  to  the  occipital  than  the  frontal 
extremity  of  the  child's  head  is  of  supreme  importance  in  the  further- 
ance of  the  mechanical  processes  of  iabur.  It  converts  the  head  into 
a  lever,  consisting  of  two  unequal  portions.  When  the  head,  there- 
fore, encounters  circular  resistance  in  passing  through  the  obst-etric 
canal,  pressure  transmitted  through  the  spinal  column  causes  the  de- 
scent of  the  oceii>ital  short  end  of  the  lever,  while  the  pressure  upon 
the  forehead  from  the  side-walls  flexes  the  chin  upon  the  thorax,  the 
degree  of  flexion  depending  upon  the  size  of  the  canal  through  which 
the  transit  is  made. 

•  The  diameters  given  are  baBcdl  upon  t!ic  table  in  Tamier  and  ChanlrcuU,  whid) 
'  were  averaged  from  measurements  takes  wiih  great  jjiccision  in  fortj-four  cases. 
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MECHANISM  OF  LABOR.— (Oontinutd.) 

ly—CBUtions :  natural,  unnatural,  normal. — Vertex  prceentations :  frequency,  positions. 
— Uanner  in  which  heud  cntirs  pelvis. — Positions,  Qormal  mechanisin  of  labor. — 
Descent  and  flexion. — Rotation. — Extension. — External  rotation. — Expulsion  of  the 
trunk. — Abnormal  mechanism  (vertex  presentations). — Mechanisin  of  occipito-pooter- 
ior  positions. — Configuration  of  the  head  in  vertex  presentations. — Molding. — Scalp> 
tumor. — Diagnosis  of  vertex  prestntations. 

TnE  mechanism  of  labor — i.  c,  the  nianner  in  which  the  foetus 
passes  through  the  partiu'ieut  cuual — varies  with  the  presenta- 
tion. 

The  prcsentationa  are  classified,  in  the  first  place,  with  reference 
to  the  position  of  the  fcetua  in  relatiun  to  the  axis  of  the  uterus.  In 
oases  where  the  long  diameter  of  the  foetus  coincides  with  that  of  the 
nterus,  we  have  further  to  distinguish  presentations  of  the  head  and 
presentations  of  the  pelvic  extremity. 

Head  presentations  comprise  those  of  the  vortex,  brow,  and 
Cftoe. 

Pol  vie  presentations  offer  two  varieties,  viz.,  breech  presentations, 
^aad  foot  presentations. 

When  the  long  diameter  of  the  foetus  crosses  the  axis  of  the  uterus, 
there  is  produced  a  transverse,  or,  after  the  operation  of  uterine  con- 
tractions, a  shoulder  presentation. 

Vertex,  face,  and  pelvic  presentations  are  included  in  the  category 
of  natural  labors.  Brow  and  shoulder  presentations  are  termed  unnat- 
ural, as,  with  few  exceptions,  they  are  not  terminable  except  by  the 
resources  of  the  obstetric  art. 

Vertex  presentations  alone  are  to  be  regarded  as  normal,  as  they 
only  realize  the  mechanical  conditions  compatible  with  tlie  highest 
degree  of  safety  to  both  mother  and  child. 

In  the  following  pages  it  is  purposed  to  associate  with  the  descrip- 
tions of  the  mechanism  of  labor,  in  the  various  presentations  and  posi- 
tions, an  account  of  the  means  of  diagnosis,  and  the  treatment  suited 
to  the  e]>ecial  cases  under  consideration,  instead  of  placing  diagnosis, 
mechanism,  and  treatment  in  chapters  distinct  from  one  another. 
The  writer  believes,  from  long  experience  in  teaching,  that  what  is  thus 
eacriticcd  in  the  way  of  systematic  completeness  is  more  than  compen- 
sated by  the  clinical  advantage  of  keeping  in  clo.se  proximity  the  prin- 
ciples of  obstetric  art  and  the  rules  of  practice  directly  deducible  from 
them. 

Precedence  of  description  is  given  to  the  vertex  presentation  as 
xepreeenting  the  normal  type  of  labor. 
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Vebtex  Pbbsentations. 

In  93,871  births,  collected  from  private  practice,  Spiegclberg  found 
that  in  over  ninety-seven  per  cent  the  cranial  vault  presented.*  The 
back  of  the  child  itt  vtero  is  directed  in  about  seventy  per  cent,  of 
cases  to  the  left,  and  in  thirty  per  cent,  to  the  right,  side  of  the  mother. 
The  fronto-occipital  diameter  of  the  head  measures  four  and  a  half 
inches.  The  diameters  of  the  pelvic  brim,  after  deducting  the  soft 
parts,  are  nearly  as  follows  : 

Transverse  diameter  of  brim 4)  to  5  tncbeiL 

Oblique  "  "         4i  to  5  incbd. 

Antero-poBterior  diameter  of  brim  (mmintnm  diameter  * 

about  oae  third  inch  below  tbe  crista  pubis) 4  incfaea. 

Thus  it  will  be  seen  that  the  fronto-occiptal  diameter  of  the  head 
may,  at  the  brim,  enter  the  pelvis  without  meeting  with  any  special 
reactance  in  either  the  transverse  or  oblique  diameters.  In  the  conju- 
gate diameter,  on  the  contrary,  this  is  not  possible.  Transverse  posi> 
tions,  where  the  conditions  are  normal,  are  of  very  exceptional  occur- 
rence, though  they  form  the  rule  in  flattened  pelves.  TamierJ 
suggests  that  this  infrequency  is  partially  explicable  on  mecliauical 
grounds.  The  long  transverse  diameter  of  the  pelvis,  he  sap,  is, 
owing  to  the  projection  of  the  promontory,  situated  in  a  line  consid- 
erably posterior  to  the  point  at  which  the  sagittal  suture  normally 
meets  the  conjugate.  When  the  head,  therefore,  enters  the  pelvis  in  a 
transverse  direction  with  both  parietal  bones  upon  the  same  plane,  the 
fronto-occipital  diameter  corresponds  to  a  shortened  chord  subtending 
two  points  of  the  pelvic  ring  in  front  of  the  anatomical  transverae 
diameter  ;  in  point  of  fact,  therefore,  the  latter,  at  the  site  of  engage- 
ment, is  less  than  either  of  the  oblique  diimieters.  In  flattened  pelves 
this  difficulty  doea  not  exist,  as,  in  place  of  both  j>arietal  bones  entering 
n{K>n  the  same  level,  the  posterior  is  turned  toward  the  corresponding 
wliuLilder,  the  anterior  dipping  obliquely  into  the  brim  (lateral  obliquity 
of  Naegelc),  an  arrangement  by  which  the  long  diameter  of  the  head 
IB  brought  into  correspondence  with  the  long  diameter  of  the  pelvis. 

At  the  time  when  the  sagittal  suture  is  accessible,  and  it  is  possible 
to  observe  with  correctness,  the  antero-pusterior  diameter  of  the  head 
is  found  to  approximate  to  one  or  the  other  of  the  pelvic  oblique  diam- 
eters. 

It  is  customary  to  classify  the  fxisitions  of  the  head  with  reference 
to  tbe  direction  of  the  occiput,  Most  English  authorities  admit  four 
Tarieties,  viz.; 

The  right  occipito-anterior  (R.  O.  A.),  the  right  occipito-poatcrior 

•  SmanjiKiio.  "Lebrbocfa  der  Gohurtshulfe,"  p.  14*. 

%  Takoxx  et  Cbaxtbicii,  "Traits  de  I' Art  des  AoeooebeBaBtii,'*  p.  464. 
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(H.  O.  P.),  the  left  occipito-anterior  (L.  0.  A.),  the  left  occipito-pos- 
t«rior(L.  O.  P.). 

Niu>gele  first  called  attention  to  the  fact  that  the  head  occupies,  in 
OTcrwhelrniug  proportion  of  cases,  the  left  ol>lique  diameter ;  that, 
icrefore,  when  directed  to  tlic  left,  the  occiput  is  turned  to  the 
cotyloid  cavity,  and,  when  directed  to  the  right,  it  looks  toward  the 
;ro*iliac  synchondrosis.*  This  peculiarity  probably  rojitiUs  from  the 
:l  that  the  uterus  ia  usually  rotated  in  such  a  way  upon  the  spine 
that  tlio  right  side  inclines  oblit^uely  backward,  while  the  left  side  ia 
turned  somewhat  to  the  front. 

In  practice  it  ib  convenient  to  take  simply  into  account,  in  the  first 
>Iuce,  the  question  whether  the  occiput  i&  turned  to  the  right  or  to  the 
?ft,  and  then  to  observe  specifically  whether  it  occupies  a  position  in 
front  or  to  the  rear  of  the  transverse  diameter. 

At  tlie  beginning  of  labor  the  head,  surrounded  by  the  lower  seg- 
ment of  the  uterus,  is  commonly  found  at  the  brim  or  resting  upon 
an  iliao  fossa  in  multiparas,  and  below  the  brim,  within  tiie  i>elvio 
cavity,  in  primipara}.  The  direction  of  the  head,  as  regards  its  vertical 
axis,  dcfjends  upon  the  degree  of  resistance  afforded  by  the  contigu- 
ous uterine  tissues.  In  the  softened,  relaxed  condition  often  oh- 
eervable  in  multiparte  toward  the  close  of  pregnancy,  the  two  fouta- 
nelles  are  not  infrequently  situated  upon  the  same  level.  Where  the 
>wer  uterine  walls  are  firm  and  sloite  tnuard  the  os  intcnurm,  the 
reight  of  the  child's  body,  transmitted  through  the  verleliral  column, 
depresses  the  occiput.  At  the  same  time  the  eloping  uterine  walls, 
Jting  upon  the  frontal  extremity  of  the  child's  head,  direct  the  chin 
>vanl  the  thorax,  thus  producing  a  state  of  semi-flexiun. 

The  Normal  Mechanism  of  Labor. 

The  mechanism  of  labor  in  head  presentations  is  usually  described 

consisting  of  a  scries  of  act«,  termed  respectively  descent,  flexion, 

}tation,  external  restitution,  expulsion  of  the  trunk. 

A  familiarity,  not  with  the  names  of  the  various  acts,  but  the  tilings 

names  represent,  is  essential  to  the  judicious  prosecution  of  the 

itric  art. 

Descent  and  Flexion. — Descent  and  flexion  go  hand  in  hand,  and 
should  1)0  aj^rx^iated  in  thought  as  they  are  in  reality.  It  is  evident, 
whenever  the  head  encounters  the  resistance  of  the  obstetric  canal, 
the  force  transmitted  through  the  spine  to  the  foramen  magnum  will 
cause  the  dejicent  of  the  occiput,  and  thus  flexion  will  result.  The 
degree  of  flexion,  however,  is  projxirtioned  to  the  extent  of  the  action 
of  the  walls  upon  the  frontal  extremity  of  the  heod,  and  therefore  is 

•  Wlirn  the  liea<l  i«  eaid  to  occupy  an  oblique  diameter,  this  is  not  intended  to  be 
Uhderfttood  in  a  tnathomatical  seuBc.  Tho  expreSisioti  iiupUes  dimply  that  the  head  ifl 
deflected  from  the  traosvene  diameter. 


variable  in  different  subjects  and  in  different  portions  of  the  canal. 
This  will  best  be  shown  by  considering  the  two  acts  in  conjunctiou. 
The  descent  of  the  child's  head  through  the  cervix  is  effected  by 
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Fio.  110, — Figure  illustrating  the  mochani.Mtn  of  labor  in  occipito-anterior  deliverica  (aftar 

S<.-hulCzc). 

the  pressure  of  the  uterus  during  contraction  upon  its  entire  contents. 
While  not  iloiiying  the  possibility  of  the  transmission  of  a  certain 
amount  of  propulsive  energy  from  the  uU'rine  walls  through  tho  trunk 
of  the  child  to  the  head,  it  is  necessarily  of  feeble  force,  as  the  flexi- 
bility of  the  s]»inp  iiiul  the  smoothness  of  the  breech  prevent  the  lutt 
from  finding  u  siiitrtblc  point  d\tppui  against  tiio  vaulted  fundus.  Thi 
head  is,  however,  subjected  to  the  driving  force  of  the  fluid  medium 
with  which  the  foetus  is  surrounded.  As  the  pressure  is  )>roportioued 
to  tho  height  of  the  lluid,  in  the  case  of  |)artial  flexion,  tite  force 
directed  against  the  de])res(sed  occiput  is  gicaior  than  that  exfjcnded 
upon  the  frontal  extremity.  This  condition  not  only  promotes  the 
continuance  of  Ijcad-floxion,  but  contributes  to  its  increase  as  the 
bead  in  its  descent  meets  with  the  resistance  of  the  cervical  canal.* 

The  head  enters  the  pclris  in  the  axis  of  the  brim,  with  the  bi- 
parietal  diameter  parallel  with  the  planes  of  the  superior  strait.  This 
direction  it  maJntaina  unlil  arrested  by  the  curvature  of  the  sacrum 
and  by  the  floor  of  the  pelvis. 

In  its  transit  through  the  cervix,  it  is  usual  for  the  head'-flesion  to 

♦  Lahs,  "  Die  Theorie  dor  Gcburt,"  p.  199. 
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bocome  complete — i.  e.,  for  the  chin  to  sink  until  arrested  by  contact 
with  the  cheet.     Exceptions  to  this  rule  are  found  in  cases  where  the 
bead  is  nnusually  small,  or  where,  as  is  sometimes  tlie  case  in  multi- 
^panif  the  cervix,  after  rupture  of  the  membranes,  is  so  suf toned  and 
'dilatable  as  to  offer  slight  hindrance  to  the  advancement  of  the  head. 
It  is  well  for  the  beginner  to  keep  constantly  in  mind  that  flexion  is 
not  itk  any  sense  an  active  movement.     It  is  always  a  movement  of 
accommodation,  the  end  of  which  is  the  successivo  substitution  of  a 
shorter  diameter  for  a  previous  longer  one,  so  soon  as  the  latter  has 
encountered  sutlioient  resistance  to  arrest  its  further  progress.     The 
mochanieul  advantages  of  flexion  are  obvious  when  we  recall  that  the 
length  of  the  sub-occipito-bregmatic  or  maximum  diameter  of 
t  I'd  head  (four  inches)  is  a  half-inch  Ici^s  than  the  occipito- 

frontal or  maximum  diameter  of  the  head  when  midway  between  ex- 
tension and  flexion.  Again,  the  maximum  circumference  of  the  flexed 
hi'-nd  (thirteen  inches)  is  one  and  three  fourths  inches  less  tJiau  one 
measnred  about  the  extremities  of  the  occipito-frontui  diameter. 
These  measurements,  which  are  representative  of  the  natural  state, 
are,  however,  far  from  expressing  tlio  full  extent  of  the  differences 
which  exist  after  the  plastic  head  has  undergone  the  molding  processes 
incident  to  labor  {vide  p.  178). 


Fia.  Ill, — Vertex  ptvscaUliun  ;  diild  sorrotmdod  by  amniotio  fluid,    (Tarnii:r  et  Chantrcall ) 


A  further  advantage  of  flexion  is  thus  described  by  Professor  Pajot : 
'*Tho  fcBtus,  in  its  entirety,  is  to  bo  regarded  as  a  broken,  vacillating 
rod,  possessed  of  mobility  at  the  ortictdation  of  the  head  and  trunk ; 
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but  a  solid  thus  disposed  presents  conditions  unfavorable  to  the  trans* 
mission  of  a  force  acting  principally  upon  one  of  its  extremities ;  it 
follows,  therefore,  that  previous  to  flexion  the  uterine  action,  pressing 
upon  tjie  pelvic  extremity  to  promote  the  advance  of  the  foetus,  is  lost 
in  great  inoasure  in  its  pa^ssafje  from  the  trunk  to  the  head,  by  reason 
of  the  mobility  of  tlie  hitter ;  but  the  cephalic  extremity,  once  fixed 
upon  the  thorax,  is  most  advantageously  disposed  to  participate  in  tlio 
impulse  connnmiicated  to  the  general  mass  of  the  foetus."*  Now,  al- 
thoufrh  we  have  seen  that,  in  its  descent  through  the  cervix,  the  head 
is  for  the  most  jiart  propelled  by  the  direct  action  of  the  fluid  pressure ; 
just  in  pro])ortion  to  itji  advance  into  the  pelvis,  the  propulsive  force 
exerted  during  a  amtraction  operates  more  and  more  exclusively  u|k)u 
the  trunk,  until  the  conditions  menttoncd  by  Professor  Pajot  are  com- 
pletely realized. 

After  the  head  is  once  released  from  the  environment  of  the  cer- 
vical canal,  a  slight  movement  of  extension  may  follow,  provided  the 
resistanco  offered  by  the  vagina  is  less  than  that  of  the  cervix.  In 
many  cases,  on  the  contrary,  where  dilatation  is  complete  at  the  time 
of  rupture  of  the  membranes,  the  head  may  pass  througli  the  cervix 
with  scarcely  any  change  in  its  direction,  flexion  taking  place  first 
when  the  head  encounters  the  resistance  of  the  sloping  pelvic  walls  and 
the  perineal  floor. 

Rotation. — The  head,  as  we  have  seen,  follows  the  axis  of  the  su- 
perior strait  until  arrested  by  the  extremity  of  the  sacrum  and  the 
perineal  floor.  As  it  nears  the  latter,  the  curvature  of  the  sacrum  a|»- 
proximates  the  posterior  wall  to  the  sagittal  suture.  Upon  vaginal 
examination,  the  finger  comes  in  contact  with  the  anterior  half  of  the 
head  as  the  presenting  j>art.  It  is  not,  however,  on  that  account  to 
bo  assumed  tliat  the  head  is  inclined  laterally  toward  the  i»osterior 
thoulder,  though  the  sensation  produced  deceptively  favors  such  a 
theory,  f 

When  the  head  has  once  reached  the  perineal  floor,  its  further 
progress  is  associated  with  the  most  interesting  of  the  mechanical  acta 
of  labor.  The  occiput,  whether  previously  directed  to  the  anterior  or 
posterior  extremity  of  an  oblicpie  diameter,  turns  forward  under  the 
arch  of  the  pubes,  until  the  sagittal  suture  occupies  very  nearly  the 
antero-posterior  diameter  of  the  outlet.  The  utility  of  this  movement 
ia  obvious.     Owing  to  the  inward  slope  of  the  side-walls  of  the  pelvis, 

*  PjkJOT.  "  Dk-tionnaire  enoyclop6dique  dcs  sdcncci  in^dieales,"  t  i,  p.  88S,  quoted 
by  Tiinufr  et  Oimitrouil,  p.  639. 

f  Willi  the  apparent  oblitpiity  it  i*  prot>{ible  that  a  certain  amount  of  real  obliquitj 
ODC'xi»tB.  Afl,  even  in  extreme  flexion,  the  lateral  movements  of  the  head  ai-c  not  inter- 
ferc<J  with,  it  lo  hardly  to  be  expected  that  the  head,  when  arrested  at  the  perineal  floor, 
would  continue  to  maintain  a  right  line  with  the  8pin«.  The  movement  poMesecs,  how- 
ever, no  special  significance  as  a  factor  in  the  mccbanlsm  of  labor,  and  its  roenlioa  is 
■imply  the  addition  of  a  needless  detail  to  an  already  suffidcotly  complex  process. 
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the  distance  between  tlie  iscbia  is  but  fdur  and  a  quarter  inches,  and 
between  ibe  spines  four  inches.  If,  in  unskillful  forceps  operations, 
Uie  heatl,  previous  to  rotation,  is  dragged  through  the  transverse  diam- 
eter of  the  pelvis  by  main  force,  it  becomes  ouormously  fliittcned  and 
lengthened  in  the  direction  of  the  trucliclo-bregmatic  diameter,  the 
child's  life  is  endangered,  and  the  soft  parts  of  the  mother  are  jeop- 
anlized.  When,  however,  rotation  is  completed,  the  bi-parietal  diam- 
pU;r  (four  inches),  which  is  capable  of  sustaining  a  conssiderable  degree 
of  lateral  compression,  engages  in  the  transverse  diameter  of  the  jiel- 
vis  ;  at  the  same  time  tbft  sub-occipito-bregmatic  engages  in  the  con- 
jugate diameter.  The  latter,  though  measnring  but  three  and  three 
fourths  inches,  m:iy  be  extended  to  four  and  a  half  inches  by  the 
pressing  backward  of  the  tip  of  the  coccyx. 

The  conditions  for  the  forward  rotation  of  the  occiput  are — 1. 
Flexion  ;  2.  Good  labor-pains  ;  3.  A  firm  pcrinajiim. 

In  either  of  the  occipito-anterior  positions  rotation  is  not  diffi- 
cult to  understand.  The  convergent  unterior  inclined  jiluiies  furnish 
smooth  surfaces  upon  which  the  occiput  glides  downward  and  forward 
to  the  front.  The  rigid  ischial  spines  direct  the  forehead  to  the  sacro- 
floiatic  ligaments,  which  determine  the  backward  movement  corre- 
sponding to  that  of  the  occiput  in  the  front  part  of  the  pelvis.* 

M.  Pa  jot  cx]>resses  tlie  law  which  g:ovctrus  the  rotation  movements 
in  the  following  terms  :  "When  a  solid  body  is  contained  within  an- 
other, if  iho  receptacle  {rontemtnt)  is  the  seat  of  alternations  of  move- 
ment and  rc)H)se,  and  its  surfaces  arc  slippery  and  but  slightly  angular, 
the  contained  body  will  tend  increasingly  to  accommodate  its  form 
and  dimensions  to  the  form  and  capacity  of  the  receptacle."  f 

In  occipito-posterior  positions,  the  rotjition  of  the  occiput  forward 
18,  at  the  first  glance,  a  puzzling  phenomenon,  as  the  inclined  planes 
of  tlie  pelvis,  the  ischial  8{)ines,  and  the  law  of  accommodation,  pre- 
viously invoked  by  way  of  explanation,  should  determine  the  rotation 
of  the  twcijmt,  not  to  the  front,  but  to  tlie  sacral  cavity.  Tlio  f4)How- 
ing  experiment  of  Dubois,  however,  throws  considerable  light  ujion 
the  principal  conditions  of  success:  "In  a  woman  who  had  died  a 
short  time  previous  in  child-bed,  the  uterus,  which  had  remained 
flaccid  and  of  large  size,  was  opened  to  the  cervical  orifice,  and  lie!d 
by  aids  in  a  suitable  position  above  the  superior  strait;  the  fa-tus  of 
the  woman  was  then  placed  in  the  soft  and  dilated  uterine  orifice  in 
the  right  occipito-posterior  position.  Several  ])npil-m  id  wives,  pushing 
the  fwtus  from  abjve,  readily  caused  it  to  enter  the  cavity  of  the  ]»elvis  ; 
much  greater  effort  was  needed  to  make  the  head  travel  over  the  peri- 
n»am  and  clear  the  vulva  ;  but  it  was  not  without  flstimisbment  that 
we  aaw,  in  three  successive  atti-mpts,  that  when  the  head  had  traversed 

♦  LciOBVAH,  "  The  M«;haniJ!m  of  Parturition,"  p.  76. 

f  MAiiTn.,  "  L'toconniodktion  eo  obstdtrique,"  nde  introduction. 
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the  anterior  bony  wall  is  no  longer  encountered,  the  sarface  of  the 
child's  head  glides  forward  ui>on  the  perinaeum.  as  upon  an  inclined 
plane,  and  describes  a  circle  beneath  the  i>elvic  arch,  of  which  the  sab- 
occii)ito-bregmatic  diameter  forms  the  radius. 

The  extension  of  the  head,  which  is  an  essential  feature  of  the  fore- 
going nioveinent„  is  the  resultant  of  two  forces — derived,  first,  from  the 
uterus  ;  second,  from  the  pelvic  floor. 

The  uterine  action  is  transmitted  in  the  axis  of  the  superior  BtraiL 
With  the  occiput  fixed  beneath  the  pubic  arch,  and  the  neck  resting 
against  the  inner  surface  of  the  pubes,  the  propulsive  force  is  expended 
uiiou  the  frontal  extremity  of  the  head,  and  this  causes  the  separation 
of  the  chin  from  the  thorax.  So  soon  as  the  forehead  passes  the  apex 
of  the  sacrum,  the  recoil  of  the  coccyx  and  the  elaistic  perinfeuni  drives 
the  fronto-occjpital  diameter  forward  to  the  vulva,  which  now  looks  in 
u  nearly  vertical  direction.  When  the  bi-parietal  diameter  has  once 
jKisscd  the  vaginal  orifice,  the  perinteum  nipidly  retracts,  and,  as  it 
glides  over  the  face,  the  occiput  is  thrown  sharijly  and  rapidly  upward 
against  the  pubes. 

External  Rotation. — After  the  birth  of  the  head,  the  face,  no 
longer  .siippurted  by  the  perina-um.  pinks  toward  tlie  anal  region.  At 
the  same  time,  or  with  the  recurrence  of  a  pain,  the  head  makes  a 
f|niirter-rot:ation,  the  occiput  turning  toward  the  thigh  corresponding 
to  the  side  to  which  it  vriis  originally  directed  (riglit  occipital  posi- 
tion, right  thigh  ;  left  occipital  position,  left  thigh),  and  the  face 
to  the  internal  surface  of  the  opposite  tliigh.  This  movement  is 
partly  a  restitution  of  the  head  to  its  normal  direction,  and  partly  is 
due  to  a  corresponding  rotation  of  the  shoulders  in  the  pelvic  cavity. 
To  understand  the  mechanism  of  external  rotation  it  must  be  borne 
in  mind  that,  in  the  movement  of  rotation  performed  by  the  head  in 
its  transit  through  the  pelvic  canal,  the  trunk  participates  to  a  dimin> 
ished  extent  only.  Thus,  Schatz  *  found,  in  the  frozen  section  made  by 
Braune  through  the  cadaver  of  a  woman  who  died  in  the  second  stage 
of  labor,  where  the  hend  had  originally  occupied  the  right  occipito- 
poflterior  position,  that  the  deviation  between  the  pelvic  extremity  and 
the  head  was  measured  by  an  angle  of  thirty  degrees,  and  between  the 
head  and  trunk,  on  a  line  with  the  shoulders,  by  an  angle  of  thirteen, 
degrees.  Aft«r  the  release  of  the  head  from  the  vulva,  the  torsion 
oeaaes,  and  the  fetal  parts  resume  their  natural  relations  to  one  an- 
other. The  head,  therefore,  turns  slightly  to  the  side,  as  it  accommo- 
dates itself  to  the  direction  of  the  shoulders.  This  first  movement  is 
termed  •'  restitution,"  and  is  much  less  marked  in  occipito-anterior  than 
in  occipito-posterior  positions.  The  shoulders  assume  an  oblique  pjosi- 
tion,  until,  encountering  the  sloping  pelvic  planes,  the  anterior  shoul- 
der rotates  forward,  and  the  bis-acromial  diameter  approximates  to 
♦  SciUTS,  "Arch.  f.  Gjiwiek.,"  Bd.  vi,  p.  413. 
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stJbjoctoJ  to  various  pressures,  the  movement  will  take  place  in  the 
direction  of  the  least  pressure,*  we  find  that  the  frontal  portion,  which 
lies  above  the  sub-pubic  plaue,  turns  backward,  while  the  occiput,  which 
lies  below,  turns  under  the  arch  of  the  pubis. 

It  mnst  not  be  supposed,  in  iiniiginiug  the  results  of  rotation,  that 
the  movement  continues  until  exact  coincidence  of  the  sagittal  suture 
and  the  conjugate  is  reached.  Leishman  endeavored  to  measure  the 
diTergence  between  the  two  after  the  head  hud  escaped  from  under 
the  pelvic  arch,  by  stretching  a  cord  over  the  surface  of  the  lieiid  from 
the  lower  border  of  the  symphysis  to  the  coccyx,  lie  found  that  in 
left  occipital  positions  the  cord  crossed  the  lambdoidal  sutui-e  about  an 
inch  to  the  right  of  the  small  fonta- 
nelle,  and  thence  extended  forward  to 
the  middle  of  the  opposite  orbit,  in- 
U'rsecting  the  median  lino  at  or  near 
the  anterior  fontanelle.  f 

In  emerging  from  the  pelvis,  the 
two  tubcra  parietaha  do  not  pass  out 
at  the  same  time.  In  place  of  this, 
the  head  rolls  upon  its  side,  so  that 
in  left  occipital  i^sitions  the  presen- 
tation is  formed  by  the  upper  and  pos- 
terior part  of  the  right  parietal  bone, 
and  in  right  occipital  positions  by  the 
corres]K>nding  territory  upon  the  left 
parietal  bone. 

EztensioiL — As  the  bead  clears  the 
inierior  strait  it  distends  the  perina;- 
um,  and  converts  it  into  a  groove, 
which  directs  the  occiput  toward  the 
vaginal  orifice.  With  the  descent  of 
the  head  the  iwrina?um  longthens  ;  be- 
tween the  pains  the  ix?rin{eum  retracts, 
and  the  head  recedes,  A  gradual  soft- 
ening results  from  the  continuance  of  fio.  112.-0  B,  ^hort  end  of  the  hwd 
this  play,  and,  with  diminished  resist-  '^v^r;  B  F,  inctf  widof  head  lever, 
ance  from  the  iiennaeum,  the  ocoput 

descends  along  the  anterior  jielvic  wa!l,  the  trunk  enters  the  cavity,  and 
the  neck  finds  support  against  the  os  pubis.  Flexion  continues  until 
the  occiput  engages  between  the  pubic  rami.     When  the  resistance  of 
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•  STKrannoN,  "  On  tlie  Medianiam  of  Labor,"  "  Obstct.  Jour,  of  Or.  Bril.  and  Ire.," 
October,  1378,  p.  405. 

f  Lici!<tritAX,  "The  Mcchnnism  of  Parturilion,"  p.  84.  Il  will  bcrcadily  understood 
UittL,  in  ri^ht  occipital  positioos,  the  cord  should  puiaa  from  the  left  of  the  stnall  fontft. 
nctle  forward  to  the  right  orbit. 
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the  anterior  bony  wall  is  no  longer  encountered,  the  surface  of  the 
cbUd's  head  glides  forward  upon  the  periua^um,  as  upon  an  inclined 
plane,  and  describes  a  circle  beneath  the  pelvic  arch,  of  which  the  sub- 
occipito-brcgmatic  diameter  forms  the  radius. 

The  extension  of  the  head,  which  is  an  essential  feature  of  the  fore- 
going movement,  is  the  resultant  of  two  forces — derived,  first,  from  the 
uterus  ;  second,  from  the  pelvic  floor. 

The  uterine  action  is  transmitted  in  the  axis  of  the  superior  strait 
With  the  occiput  tixed  beneath  the  pubic  arch,  and  the  neck  resting 
against  the  inner  surfiice  of  the  piibes,  the  propulsive  force  is  expended 
njion  the  frontal  extremity  of  the  head,  and  this  causes  the  separation 
of  the  chin  from  the  thorax.  So  soon  as  the  forehead  passes  the  apex 
of  the  sacrum,  the  recoil  of  the  coccyx  and  the  elastic  periua?uni  drives 
the  fronto-occipitul  diameter  forward  to  the  vulva,  which  now  looks  in 
a  nearly  vertical  direction.  When  the  bi-parietal  diameter  has  once 
passed  the  vaginal  orifice,  the  perina^um  rapidly  retracts,  and,  as  it 
glides  over  the  face,  the  occiput  is  thrown  sharply  and  rapidly  upward 
against  the  pnl>es. 

External  Rotation. — After  the  birth  of  the  head,  the  face,  no 
longer  supported  by  the  perinaenm,  sinks  toward  the  anal  region.  At 
the  same  time,  or  with  the  recurrence  of  a  pain,  the  head  makes  n 
quarter- rotation,  the  occiput  turning  toward  the  thigli  corresjiondiug 
to  the  side  to  which  it  was  originally  directed  (right  occipital  jwsi- 
tion,  right  thigh  ;  left  occipital  position,  left  thigh),  and  the  face 
to  the  internal  surface  of  the  o]i])osite  thigh.  This  movement  is 
partly  a  restitution  of  the  head  to  its  normal  direction,  and  partly  is 
due  to  a  corresponding  rotation  of  the  shoulders  in  the  pelvic  cavity. 
To  understand  the  mechanism  of  external  rotation  it  must  be  b<jrno 
in  mind  that,  in  the  movement  of  rotation  performed  by  the  head  in 
its  transit  through  the  pelvic  canal,  the  trunk  partieii)ate.s  to  a  dimin- 
ished extent  only.  Thus,  Schatz  *  found,  in  the  frozen  section  made  by 
Bniune  through  the  cadaver  of  a  woman  who  died  in  the  second  stflge 
of  labor,  where  the  head  had  originally  occupied  the  right  occipito- 
posterior  position,  that  the  deviation  between  the  ]K'lvic  extremity  and 
the  head  was  measured  by  an  angle  of  thirty  degrees,  and  between  the 
head  and  trunk,  on  a  lino  with  the  shoulders,  by  an  ansrle  of  thirteen, 
degrees.  After  the  release  of  the  head  from  the  vulva,  the  torsion 
ceases,  and  the  fetal  parts  resume  their  natural  relations  to  one  an- 
other. The  head,  therefore,  turns  slightly  to  the  side.  :is  it  accommo- 
dates itself  to  the  direction  of  the  shoulders.  This  first  movement  is 
termed  '*  restitution,'*  and  is  much  less  mjirked  in  occipito-anterior  than 
in  occipito-postcrior  positions.  The  shoulders  assume  an  oblique  posi- 
tion, until,  encountering  the  sloping  pelvic  planes,  the  anterior  shoul- 
der rotates  forward,  and  the  bis-acroroial  diameter  approximates  to 
*  ScHATZ,  "Arch.  f.  Gynaek.,"  Bd.  vi,  p.  4l'i. 
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itoro-pnsterior  dinmeter  of  tlio  outlet.  The  internal  rotation  of 
SSshouldcrs  usually  takes  place  suddenly,  and  is  accompanied  by  the 
corresponding  movement  of  the  child's  head. 

Excessive  rotation  is  sometimes  observed.  Thus,  the  shoulders,  in 
place  of  turning  to  the  antero-posterior  diameter,  may  continue  in 
movement  until  they  occupy  the  oblique  diameter  of  the  opposing 
BJde,  the  posterior  shoulder  coming  to  the  front.  This  necessarily 
CHVises  faulty  external  rotation  of  the  head.  It  occurs  most  frequently 
in  occipito-posterior  positions.* 

£lpulBion  of  tte  Trunk. — After  rotation,  the  anterior  shoulder 
pMBOT  under  the  arch  of  the  pubes  ;  the  trunk,  as  it  is  driven  down 
from  above,  becomes  bent  laterally,  and  the  posterior  shoulder  glides 

^ forward  upon  the  perinseum  to  the  commissure  of  the  vulva  ;  both 
shoulders  then  make  the  exit  from  the  vaginal  canal  simultaneously. 
Id  the  delivery  of  the  shoulders,  the  bis-acromial  diameter  is  usually 
lomewhat  oblique.  The  ejqiulsion  of  the  trunk,  owing  to  the  previous 
dilatation  of  the  passnge,  follows  with  rapidity  ;  the  body  executes  a 
etpirul  movement  until  the  hips  engage  at  the  outlet ;  during  the 
birth  of  the  jjclvis,  however,  the  bis-iliac  diameter  rotates  so  as  to 
approximate  to  the  line  extending  from  the  coccyx  to  the  pubes. 

Abnobmal  Mechanism  of  Labor.     (Vebtex  Presentation.) 

In  the  proper  performance  of  the  various  mechanical  acts  of  labor, 
it  is  necessary  that  the  diameters  of  the  fetal  head  ajiproxiinate  to 
those  of  the  canal  through  which  it  has  to  pass.  A  very  large  pelvis, 
or  a  very  small  head,  may  become  disturbing  factors  by  leading  to 
imperfect  flexion  and  nitation.  In  either  case,  with  a  lax  jierina'um 
and  gaping  vulva,  the  head  may  be  born  in  any  of  the  diameters 
of  the  pelvis.  Head-births  in  either  an  oblique  or  transverse  diam- 
eter are.  however,  extremely  rare.  They  are  attended  with  unusual 
difficulty,  aa  the  occiput  hiia  to  traverse  a  longer  course  than  when 
directed  forward  under  the  jjubic  arch. 

The  most  important  of  the  irregular  forms  results  from  the  rota- 
tion of  the  occijmt,  in  occipito-posterior  jiositions,  backward  into  the 
hollow  of  the  sacrum. t  The  chief  condition  of  its  production  is  a 
partial  extension  of  the  head,  the  forehead  then  tuniing  anteriorly,  in 
, Accordance  with  the  law  that  the  most  de])endout  portion  of  the  pre- 
Mjting  part  is  moved  to  the  front. 

The  Mechanism  of  Occipito-posterior  Positions. — When  the  occiput 
turns  backward,  it  rents  u])on  the  anterior  surface  of  the  sacrum  and 
upon  the  porina^um  ;  the  forehead  and  the  anterior  fontanelle  distend 

•  DonitK,  "Ueber  die  Ursachcn  fdilerhaftes  Drebuag  der  Scbultcra,"  eta,  "Arch.  f. 
Gynack.,"  D<l.  iv,  p.  8«3. 

f  Pl  ATVAIK  «tati>fl  that  Dr.  Uvedale  Weat  found  the  Frequency  of  this  buckward  rotation 
>  four  Ume«  to  the  hundred  in  occipito-poflterior  positions.    Anericau  edition,  p.  266. 
12 
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the  vulva.  If  the  rotation  is  incoraplete,  tlie  anterior  parietal,  or  adja- 
cent frontal  bones,  uro  seen  at  the  rima  pudendi ;  and,  as  the  frontal 
portion  is  bom,  the  occiput  sweeps  forward  to  the  perineal  commissure. 
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Fio.  118. — Figure  tUuBtrotiiig  Ibo  mucluuiisni  nf  labor  in  occipito-poatcrior  posiliuiu  (olU^r 

SchullzG). 

After  the  occiput  makes  its  exit,  the  neck  rests  upon  the  perioieum, 
while  the  head  swings  backward,  describing  a  circle,  of  which  the  sub- 
occipito-bregmatic  diameter  forma  the  radius. 

Delivery  in  these  cases  is  apt  to  be  tedious,  and  often  demands  the 
aid  of  forceps. 

CONFIOUBATION   OF  THE   HeAD   IN  VERTEX    PRESENTATIONS. 

During  labor  the  various  head  diameters  of  the  foetus  undergo  ex- 
tensive modilication  as  they  arc  subjected  to  the  resistance  of  the  par- 
turient canal.  Of  these  tlio  most  important  is  the  diminution  of  the 
Bub-occipito-bregmutic,  the  occipito-fruntal,  and  the  bi-temporal  diam- 
eters, with  compensatory  elongation  taking  place  in  a  line  running 
from  the  cliin  to  a  point  in  the  sagittal  suture  situated  between  the 
apex  of  the  occipital  bone  and  the  large  fontanelle  (maximum  diame- 
ter ofBudin).  The  plastic  changes  mentioned  are  rendered  possible 
by  the  presence  of  the  fontanellca,  the  width  of  the  sutures,  the  plia- 
bility of  the  sagittal  borders  of  the  parietal  bones,  the  depressibility  of 
the  OS  frontis,  and  the  joint-like  movement  between  the  squamous  and 
basilar  portions  of  the  occipital  bone.     As  a  consequence  of  these  anor 
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tomiral  dispositions,  pressure  from  above  inclines  the  frontal  bones  back- 
wanl,  while  the  resistance  encountered  below  shoves  the  occipital  bone 
in  •  forward  direction.     Those  movements  are  rendered  possible  by 
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Pto,  1 14. — Outliuoe  showing  (llSurcnce  h«tvrocn  beiid  of  child  alt,  biith  (1}  nod  four  dtt^s  Bub- 
Bwiuttil  to  Jclivory  ('j).     (Budin.j 

tbc  depression  of  both  frontal  and  occipital  bones  beneath  tho  adjacent 
borilnrs  of  the  parietal  bones  ;  at  the  same  time  the  dragging  tluis  ex- 
erted upon  the  latter,  front  and  rear,  increases  the  curve  of  the  cranial 
vault  along  the  line  of  the  sagittal  suture.  The  sharpness  of  tlio  bend 
the  summit  of  the  curve  is  more  or  less  pronounced,  according  to 
ic  rigidity  of  the  channel  through  which  the  head  passes.  In  cases 
of  birth  with  the  occiput  to  the  rear,  the  head  is  often  drawn  out  to  a 
great  length,  the  occiput  forming  an  almost  vortical  line  with  the 
neck  and  shoulders,  while  in  front  the  forehead  and  parietal  bones 
8lo])e  upward  to  the  vertex  in  nearly  the  same  plane.     (Fig.  U •'">.) 

The  contour  of  the  head  is  still  further  modified  by  tho  fijrmation 
of  the  caput  succedaneum,  or  scalp-tumor,  a  swelling  developing  upon 
the  portion  of  the  presenting  part  which  is  subjected  to  diminished 
pwsiure  from  the  obstetric  canal,  and  which  in  conBoejucnce  becomes 
the  (*eat  of  venous  hyperiemia,  cDdoma,  and  extravasation.  The  forma- 
>nof  the  tumor  is  usually  preceded  by  a  wrinkling  of  the  scalp  indic- 
tivo  of  the  stronger  compression  above.  It  may  be  produced  within 
ie  cen'ical  canal,  but  is  then  usually  of  insignificant  size,  and  of 
email  practical  importance.  Indeed,  it  may  even  form  previous  to 
rupture  of  the  membranes  in  cases  where  the  sepiiration  of  the  bag  of 
waters  from  the  contents  of  the  uterine  cavity  is  complete,  and  where, 
we  have  seen,  the  water-pressure  below  the  line  of  cervical  contact 
with  the  head  is  less  than  the  intra-utoriiie  pressure  above.  Usually, 
however,  it  is  developed  after  the  head  reaches  the  pelvic  floor,  at  the 
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outlet  of  the  vagina,  the  situation  upon  the  scalp  often  enabling  one 
subsequent  to  delivery  to  diagnose  the  position  the  head  had  occupied 
within  the  pelvic  canal.* 

A  voluminous  scalp-tumor  is,  as  a  rule,  the  result  of  compression 
from  the  bony  canal,  and  forms,  therefore,  in  normal  ])elve8,  below 
the  narrowing  of  the  inferior  strait.  In  generally  contraotod  pelves, 
however,  where  the  resistance  of  the  bony  canal  is  encountered  at  the 
brim,  the  forniatitjii  of  an  enormous  scalp-tumor  may  precede  the  en- 
trance of  the  head  into  the  pelvi.s. 

Accordiug  to  Dessaixt,f  the  scalp-tumor  is  usually  of  larger  size 
when  situated  upon  the  anterior  surface  of 
the  head,  j)artly  bocause  of  the  greater  laxity 
of  the  tissues,  and  partly  because  of  the  longer 
duration  of  labor  when  the  forehead  is  di- 
rected to  the  front.  Its  length  may  vary 
from  a  half-inch  to  two  inches  or  more.  In 
extreme  oases,  where  the  labor  has  been  pro- 
longed, there  is  sometimes  found,  associated 
with  the  scalp-tumor,  a  separation  of  both  the 
periosteum  and  the  dura  mater  from  the  un- 
derlying segment  of  the  cranium. 

Diagnosis. — The  diagnosis  of  cranial  pres- 
entations by  external  paljiation  is  usually  not 
difficult.  The  head  is  recognized  by  it-s  hard- 
ness, its  rounded  form,  it«  separation  from 
the  trunk  by  the  neck,  and  the  ease  with 
which  ballottcment  is  produced.  Sometimes, 
by  pressure  upon  the  cranial  bones,  a  pecul-- 
iar  parchment-like  crackle  is  elicited,  which  is  perceptible  even  through 
the  abdominid  parietes.J;  The  breech,  on  the  contrary,  is  of  uneven 
shape,  of  smaller  size,  and  of  softer  consistence  ;  the  feet  are  found  in 
close  proximity  ;  ballottcment  is  obscure  on  account  of  the  broad  con- 
nection between  the  breech  and  the  trunk.  Under  favorable  condi- 
tions the  back  presents  upon  one  side  of  the  uterus  a  broad,  palpable 
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Flu.  ll.'«.— iM^iiro  showing 
elmpu  of  LiM'l  in  cx'cipito- 
po«tcrior  dclivericB.  (Tur- 
nioret  Chnntrouil.) 


•  The  tumor  forms  in  left  ocdpito-onterlor  positions  upon  tlsc  snperior  pnstcrior  nnfUe 
of  tlio  rij;ht  parivtai  bone,  encroadiing  somewliat  upon  the  small  fontanello  and  the  oct-i- 
put;  in  right  occipito-antcrior  positions,  upon  the  correapondinp;  point  upon  the  left  side 
of  the  cranium.  In  oecipito-posterior  dctlverioa  the  tumor  dcT<»li:>p9  upon  the  anterior 
superior  anglo  of  the  parit'lal  bone  turned  to  the  pubic  arch,  and  cncroachinj;  upon  tlie 
large  fontanelle,  and  even  upon  tbt*  frontal  suture.  If  the  head-rotation  la  complete,  and 
the  head  is  detained  fur  a  long  period  at  the  vulva,  the  tumor  may  occupy  the  median 
line,  and  thus  obscure  the  diaj^nosls. 

f  TaRSier  et  ChaStrxlil,  p.  686. 

J  FA.SBEKDEK, "  Monatsschr.  f.  Geburtsk.,"  B4  xxziii,  p.  485.  Dr.  P.  F.  Mund£  has  re- 
cently fumisbed  an  excellent  rhvmi  of  the  subject  of  diagnosis  bj  external  exanunatioa, 
is  u  enay  tonncd  **  Obstetric  Pulpation." 
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irfacc   withoat  distinctivo  bony  projections.      The  position  of  the 
lild  is  determined — 1.  By  the  fetid  lieart,  which,  except  in  face-pres- 
entations, is  heard  most  distinctly  over  the  dorsal  surface  ;  2.  By  tho 
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Flo.  110. — Method  of  peribriuin;;  external  pulpotiou. 
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direction  of  the  feet,  which  are  situated  npon  tho  abdominal  side  of 
the  child. 

Upon  examination  made  per  vaginain  the  head  is  felt  as  a  hard, 
7and,  Hmooth  body,  characterized  by  the  sutures  and  funtaiiellos,  and 
iCSciently  large  to  fill  the  space  of  tho  pelvis.  Before  the  rupture  of 
'the  membranes,  investigations  sliould  be  conducted  in  the  intervals  be- 
tween the  pains,  i.  e.,  while  the  membranes  are  lax  and  dopressible.  If 
the  head  is  high,  and  retreats  before  the  examining  finger,  it  should  be 
steadied  by  counter-pressure  apjilied  to  the  fundus  uteri  through  tho 
abdominal  walU. 

The  sutures  and  fontanelles  are  best  made  out  after  rupture  of  the 
membranes.  In  passing  the  extremity  of  the  index-finger  backward 
over  the  cranium  toward  the  sacrum,  the  sagittal  suture  is  usually  en- 
countercfl.  At  the  extremities  of  tho  sagittal  suture,  tho  two  fontanellcs 
are  perceived,  distinguishable  from  one  another  by  the  differences  in 
siz«  and  shajje.  In  exceptional  cases,  the  extreme  compression  of  tho 
bones  of  the  skull  may  render  the  large  fontauelle  scarcely  recognizable ; 
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in  others,  a^in ,  the  presence  of  membranong  spaces  in  the  line  of  the 
sagittal  suture,  fissures  at  the  apex  of  the  occipital  bone,  or  the  exist- 
ence of  oswsa  triquetra  near  the  site  of  the  small  fontanelle  may  e-ause 
perplexity,  and  lead  to  errors  iu  tlie  dia^osia  of  head  positions.  It  is, 
therefore,  welt  to  bear  in  mind,  a&  special  marks  of  distinction,  that  the 
small  fontAnclle  furnishes  the  meeting-point  of  three  sutures,  while 
four  sutures  meet  at  the  large  fontanelle. 

The  sagittal  suture  pursues  a  straight  course,  forming  a  right  angle 
with  the  coronal  and  un  obtuse  angle  with  the  lambda  suture.  An- 
teriorly it  is  continuous  with  the  frontal  suture  ;  posteriorly  it  ends 
abruptly  at  the  occipital  bone.  Tlio  lambda  suture,  which  is  the  only 
one  liable  to  he  mistaken  for  the  preceding,  is  distinguislied  by  its  cur- 
vilinear direction,  by  the  greater  thickness  of  the  parietal  border.-;,  and 
by  the  depression  of  the  oceijiital  beneath  the  parietid  bones. 

When  the  sutures  are  masked  by  the  presence  of  a  large  scalp-tumor, 
it  13  still  possible  in  most  cases  to  diagnose  the  position,  by  pusluug  the 
finger  up  behind  the  symphysis  pubis  and  feeling  for  the  eair. 
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Face  Presentations. 

In  facial  presentations,  in  place  of  the  normal  attitude  of  the  foptus, 
the  chin  is  extended,  the  occiput  is  reflected  against  the  neck,  and  the 
face  with  the  frontal  portion  of  the  skull  occupies  the  entrance  to  the 
pelvis.  It  is  not  a  very  common  anomaly,  having  occurred,  according 
to  Pinard,  3^0  times  in  81,711  conlinements  at  the  Maternite  in  Paris, 
or,  in  round  numbers,  once  in  250  cases.* 

Causes. — The  causes  of  face  presentations  are  imperfectly  kno^vn. 
Clinical  observation  ha.s.  however,  succeeded  in  connecting  the  exten- 
sion of  the  head  in  the  pelvic  canal  with  a  variety  of  predisposing  con- 
ditions. To  Ahlfold  t  we  are  indebted  for  a  collection  of  associated 
events  derived  from  a  careful  analysis  of  well-observed  cases.  From 
these,  the  following  are  selected  because  of  their  more  palpable  con- 
nection with  the  phenomenon  in  question  : 

♦  Crabfentur,  "Contributions  k  I'etudo  des  pr6sentation  de  la  face,"  p.  15. 
\  Ahlfeld,  "  Die  Entatcbung  der  Stim-  und  Gcnchtalagen." 
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Separation  of  the  chin  from  the  chest,  resulting  from  congenital  en- 
hirgement  of  tlie  thyroid  glund ;  from  increased  aize  of  the  chest  in- 
terfering with  flexion  ;  from  fitrictnre  of  the  cervix  about  the  neck  of 
the  cliild,  the  uterine  walls  adding  to  the  circiimforoncc  of  the  thorax; 
from  the  mobility  of  the  fa>tus,  either  beoiuise  of  its  ?niall  size  or  from 
excess  of  amniotic  fluid  ;  from  oblique  positions  of  the  child  and  of  the 
uterus,  especially  in  cases  of  rapid  escape  of  the  amniotic  fluid  ;  and 
fn»m  coiling  of  the  cord  around  the  head  of  the  fiftns.  Ileckcr* 
lays  great  stress  upon  the  shape  of  the  child's  head,  and  has  endeavored 
to  Ci^tablish  a  connection  between  face  presentations  and  unusual 
length  of  the  occiput.  To  be  sure,  after  birth  in  face  presentations 
the  hind-head  is  often  found  to  nearly  equal  in  length  the  anterior 
portion,  and  it  is  easy  to  see  that,  were  such  the  case  at  the  beginning 
of  labor,  the  question  of  extension  or  flexion  would  always  be  in  ans- 
pense  ;  but.  in  most  cases,  the  6ha|M3  is  the  effect  rather  than  the  cause 
of  the  prt^sentatiou.  Still,  Hockor  and  others  have  reported  instances 
where  the  elongation,  instead  of  proving  tempmrary,  persisted  after  de- 
livery, and  therefore  it  was  fair  to  assume  had  existed  as  a  pre-natal 
condition. 

The  resijstance  encountered  by  the  occiput,  which  converts  j)artial 
into  complete  extension  of  the  heiid,  may  be  furni.-licd  by  either  the 
utrriae  or  the  pelvic  walls- 
Most  writers  ascribe  great  importance  to  oblique  positions  of  the 
f(rtU8  and  of  the  uterus  in  the  etiology  of  face  presentations.  In  mul- 
tipani%  the  former  are  not  uncommon  during  pregnancy,  the  head 
then  resting  upon  an  iliac  fossa.  As  a  rule,  Ixowever,  the  first  pains 
straighten  the  ftntus,  the  narrowing  of  the  uterus  in  its  transverse 
diameter  serving  to  press  t!ie  breech  toward  the  fundus  and  the  head 
into  the  pelvis.  So  long  as  the  back  of  the  child  is  directed  down- 
ward, the  rectification  would  inevitably  bo  followed  by  head-flexion. 
When,  however,  the  back  i.s  turned  toward  the  fundus,  and  the  change 
to  the  vertical  attitude  is  not  readily  effected,  the  pressure  of  the  ad- 
jacent uterine  wall  may,  during  contraction,  act  in  a  special  degree  upon 
the  occiput,  and  direct  it  backward  toward  the  neck,  while  the  fore- 
hea<l  sinks  forward  into  the  brim  of  the  pelvis.  This  movement  is 
often  temporary,  and,  with  the  descent  of  the  child,  the  resistance  en- 
countered by  the  forehead  may  exceed  that  met  with  from  the  occiput, 
and  thus  in  the  end  flexion  may  follow  in  the  ordinary  manner.  If, 
however,  the  extension  continues,  a  point  is  fin.illy  reached  at  which 
the  pnijielling  foreo  is  exerted  specially  in  the  direction  of  the  chin, 
now  converted  into  the  short  end  of  the  lever,  and  the  face  presenta- 
tion becomes  complete.  In  the  same  way,  exten.sion  may  be  produced 
when  the  occiput  is  arrested  at  the  linea  innorainata,  an  accident  most 
likely  to  occur  in  transverse  narrowing  of  the  i)elvis,  and,  again,  in 
•  UccKJER,  "  Uebcr  die  Sch&delfonn  bei  Gc8icht«l*j;eiu" 
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flattened  pelves  when  the  bi-parictal  diauu'ter  is  arrostcd  by  tlie  con- 
tracted conjugate.  The  mechanism  of  head-flexion  may  likewise  be 
interfered  with  by  a  prolapsed  extremity  encroaching  upon  the  pelvic 
space. 

In  lateral  obliquity  of  tlie  ntenis,  the  curvature  of  the  uterine 
caual  favors  the  ]irixiuctioii  of  face  presentations  when  the  back  of 
the  child  conforms  to  the  convexity  of  tlie  lower  surface,  as  the  pro- 
pelling force,  which  is  transmitted  in  the  axis  of  the  uterus,  then 
passes  along  tlie  anterior  aspect  of  the  foetus,  and  increases  the  ten- 
dency of  the  forehead  to  descend. 

While  in  vertex  prc«entutiou9  the  left  dorsal  positions  are  nearly 
three  times  as  frequent  as  tlie  right,  in  face  presentations  tlie  difference 
is  very  small.*  Both  Duucuut  and  Schroeder  |  ascribe  this  relative 
propondenince  of  face  presentations  with  the  chin  directed  to  the  left 
to  the  cotKstancy  of  right  lateral  obliquity  of  the  uterus. 

Ahlfeld  *  mentions  further  that  it  is  not  infrequent  for  extension 
to  take  place  within  the  pelvic  cavity,  the  arrest  of  the  occiput  result- 
ing from  an  unusual  projection  of  the  sjtines  of  the  ischia. 

The  Mechanism  of  Face  Presentations, 

As  in  vertex  presentations,  the  dorsum  of  the  child  may  be  tnmed 
to  the  right  or  the  left  side.  The  posit ii>n  of  the  face  is  usually  des- 
ignated by  the  direction  of  the  chin.     We  distinguish,  therefore 

Kight  mentO'iliac  positions  (chin  to  right  ilium)  ; 

Left  mento-iliac  positions  (chin  to  left  ilium). 

Most  frequently  the  face  occupies  the  left  oblique  diameter  of  the 
pelvis.  The  common  positions  are,  therefore,  the  right  mento-iliac 
posterior,  and  the  left  mento-iliac  anterior  ;  still,  it  is  by  no  means 
rare  for  the  face  to  enter  the  pelvis  transversely,  probably  because  of 
the  frequent  association  of  face  presentations  with  a  narrowing  of  the 
conjugate. 

Descent  and  Eitension. — These  two  movements,  like  descent  and 
flexion  in  vertex  presentations,  are  conjoined — not  distinct  from  on© 
another.  At  the  brim,  the  large  fuutanello  is  eai?ily  reached,  while 
the  chin  is  inaccessible.  As  the  vertebral  column  is  situated,  in  face 
presentations,  nearer  to  the  chin  than  t!ie  occiput,  extension  is  ac- 
complished in  obedietiee  to  the  same  rules  which  produce  flexion  in 
vertex  cases.     With  the  descent  of  the  bead  through  the  pelvic  chan- 

*  Statistics  are  as  jet  not  aufliciently  Diinierous  to  d<?tvrminc  the  question  as  to  whicb 
positiuu  actually  occure  most  fre<|uc'Dtly.  Dubois  oiid  D6i)oriiieaux  ("  Dictionnaire,"  in 
thirty  volumes,  p.  364)  reported  cighty-B?e  ciutes.  Of  these,  in  forty-five  the  chin  wivs 
turned  to  the  right,  while  in  thirty-eight  it  was  directed  to  the  left.  Dr.  A.  Walther 
(VVjncltcl's  "  Bcrichtu,"  Bd.iii,  p.  812)' reported  frora  the  Dresden  Lyiup-in  Institute  thiriy- 
ooe  cases.    Of  these,  the  chin  was  turned  to  the  left  twenty-one  times,  to  the  right  ten  tiiOM. 

+  DtJSCAN,  "  Edinbnrph  Obstet.  Trans.,"  vol.  ii,  p.  108. 

X  ScHROtOKn,  "  Lehrbuch  der  Geburtahiilfe,"  p.  182.  •  AuLreU),  loe.  eit., ; 
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nel,  tbp  chin  sinks  dceiKT  and  deeper,  while  the  occiput  is  pnslied 
backward  and  pressed  firmly  against  the  dorsal  surface  of  the  child. 
The  degree  of  extension  at  the  different  stages  of  the  descent  is  meaa- 
iired  by  tlie  relative  positions  of  the  chin  and  the  lar^e  fontancllo. 

The  engagement  of  the  head  is  usually  slow  and  accomplished  with 
diflicuUy,  owing  to  the  fact  that 
the  neck  and  iwsterior  portion 
of  the  head  enter  the  excavation 
at  the  same  time.  The  descent 
of  the  head  in  normally  limited 
by  the  length  of  the  child's  neck, 
ns  it  ig  only  in  the  case  of  a 
very  Bmall  child,  or  exceptionally 
roomy  ]>elvis,  that  the  head  and 
upper  portion  of  the  thorax  can 
enter  the  pelvis  simultaneously. 

When  the  face  reaches  the  pel- 
vic fliior,  a  slight  degree  of  lateral 
obliquity  is  produced,  the  cheek 
directed  towai-d  the  pubes  advan- 
cing somewhat  more  rapidly  than 
the  one  turned  to  the  sacrum. 

Rotation. — When  the  chin  has 
descendi-d  along  the  lateral  or 
posterior  wall  of  the  pelvis  un- 
til the  thorax  reaches  the  linea 
innorninata,  further  progress  is 
only  rendered  possible  when  the 
chin  rotates  forward  and  engages 
beneath  the  arch  of  the  pubes. 
Tlie  mechanism  of  chin-rotulion 
is  the  same  portrajx'd  in  vertex  ]iresentation9.  When  extension  is  com- 
plete, the  chin,  as  the  most  dt-pendcnt  portion,  glides  downward  and 
forward  upon  the  ])erinfpum,  and  the  malar  bone  is  pressed  between 
the  pubic  rami.  We  have  seen  already  that  the  pressure  above  the 
pubic  arch  diminishes  from  before  backward,  while  bulow  it  dimin- 
ishes from  bt-'hind  forward.  In  accordance  with  the  mechanical  prin- 
ciple, that  a  body  subjected  to  various  pres.^urea  moves  in  the  direc- 
tion of  least  pressure,  the  cliin  or  deeper  jitntion  turns  to  the  front, 
while  the  cranitvl  vault  rotates  into  the  hollow  of  tiie  sncrum.  To 
this  movement  the  unequal  length  uf  the  two  extremities  of  the 
lever,  measuring  from  the  malar  bone  to  the  top  of  the  forehead  on 
the  one  side,  and  from  the  malar  bone  to  the  chin  upon  the  other,  con- 
tributes in  an  important  degree.  * 

•  T&iunu  cl  OKAwr^Bua,  ('k.  rit.,  p.  668. 
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Fio.  117.— Attitude  of  the  head  in  face  proson- 
tittions.    (KibkJiuont.) 
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Flexion. — After  rotation,  the  chin  emcrg^es  hencath  the  pubic  arcf 
the  shoulders  press  upnn  the  base  of  tlie  skull,  the  perinoeum  becomes 
rounded  by  the  cranial  vault,  and,  finally,  as  the  head  j^erforms  the 
movement  of  flexion  in  oljcdience  to  the  forward  impulse  imparted  by 
the  perina;uni,  the  chin  rounds  the  sympliyfiis.  while  the  muuth.  the 
nose,  the  brow,  the  vertex,  and  t!ie  occiput  appear  in  sncceBsion  at  the 
posterior  commissure  of  the  vulva. 

External  Rotation. — When  the  delivery  of  the  head  is  complete, 
the  shoulders  rotate  into  the  autoro-posterior  diameter  of  the  pelvis, 
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Via.  lis.— Engagement  of  the  head  in  lace  prcscnUitions.    (Tumicr  et  Chontrcuil.) 

the  chin  turning  in  correspondence,  in  right  mento-iliac  positions,  to 
the  right  thigh  ;  in  left  men  to-iliac  positions,  to  the  left  thigh. 


Abxormal  Mechanism. 

In  a  fwtus  of  small  size,  tlie  face  may,  when  it  meets  with  slight 
resistance  from  the  jienna?mii,  be  born  in  any  of  the  pelvic  diame- 
ters. Instances  of  spontaineous  delivery  without  anterior  rotation  of 
the  chin  are,  however,  extremely  rare.  The  egress  of  the  face  in  the 
transverse  diameter  is  possible  in  a  shallow,  rachitic  pelvis,  flattened 
5n  the  conjugate  at  t!ie  brinu  and  wide  between  the  ischia  at  the  out- 
Jt.     The  head  emerges  with  the  chin  resting  upon  one  of  the  iecbio- 
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Fio.  isl.— Uutliuv  ot  licod  bom  with  rac«  proscntiag. 


At  full  term,  the  facp  presenting,  spontaneoaa  delivery  in  mento- 
posterior positions  is  not  practicable.     This  becomes  evident  wlien  we 

reflect  that,  owing  to  the 
length  of  the  sacral  wall, 
the  chin  can  not  descend 
to  the  fourchette  without 
an  incredible  flattening  of 
the  cranial  vault  and  the 
simultaneous  entrance  of 
the  chest  into  the  pelvic 
cavity.  It  is  claimed,  how- 
ever, that  when  the  head  is 
small  and  compressible  it 
may  stretch  either  the  sa- 
cro-sciatic  ligaments  when 
oblique,  or  the  perinaeum 
after  passing  the  extremi- 
ty of  the  sacrum,  to  an  extent  sutficient  to  permit  the  descent  of  the 
occiput  beneath  the  pubic  arch,  and  the  conversion  of  the  face  into  a 
vertex-presentation. 

CoNPiaraATioN  of  the  Head  in  Face  Presektations. 

In  face  presentations,  the  vault  of  the  cranium  is  flattened,  sol 
that  the  sagittal  suture  ruus  from  foutanelle  to  fontanelle  in  nearly  an 
horizontal  line  ;  the  8<tua' 
mous  portion  of  the  occip- 
ital boni"'  is  puslied  baiik- 
ward,  while  in  both  the 
occipital  and  frontal  bones 
the  convexity  is  increased. 
As  a  result,  there  is  an 
augraentatiuuof  the  trans- 
verse, the  occipito-frontulj 
and  occipito-raentiil  diam- 
eters, while  the  sub-opcipi- 
to-bregmatic  is  diminished. 
The  maximum  diameter 
either  corresj)onds  to  the 
occipitn-mental,  or  termi- 
nates posteriorly  at  a  point 
below  the  ajwx  of  the  oc- 
ciput.* 

The  Bcro-sanguineous  tumor,  which  forms  upon  the  presenting  part 
aa  a  consequence  of  the  diminished  pressure^  occupies  the  lower  portion 

Bl'Dis,  ioe.  eU.,  p.  77. 
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of  tbe  malar  reginn.  and  the  comer  of  the  mouth  (left  mento-iliac 
jxxsition,  left  cheek  ;  right  mcnto-iliac  position,  right  cheek)  in  mento- 
anterior  positions,  and  the  upper  portion  of  the  malar  region,  and 
even  the  eye,  in  mento- posterior  jwsitions.  The  integnraenta  of  the 
cheek  assume  a  blackisk-ljlue  color  ;  the  tumefaction  of  the  lids  is 
ijuch  that  at  birth  the  eyes  are  closed,  and  sanguineous  effusions  are 
fonnd  upon  the  ocular  conjunctiva  ;  and  the  mouth,  when  involved, 
becomes  swollen  and  distorted,  so  that  suction  is  sometimes  interfered 
with  for  several  days  after  birth. 

Diagnosis. — At  a  time  when  a  portion  of  the  head  still  remains 
•bove  the  level  of  the  pelvic  brim,  it  is  not  infrequently  possible  to 
form  a  diagnosis  from  external  miinipiilations  alone.  Thus,  by  making 
deep  pressure  with  the  tijts  of  tlie  lingers  above  the  symjihysis  pubis, 
the  cranium  may,  under  favorable  ctrcumshmces,  be  recognized  upon 
one  side  of  the  pelvis,  together  with  the  sliiii-p  angle  formed  at  the 
neck  between  the  oeciimt  and  the  dorsum  of  the  fu^tus.  As  the 
heart  is  heard  with  greatest  distinctness  over  the  anterior  portion  of 
the  chest  in  face  presentations,  conJirmatory  evidence  of  the  latter  is 
afforded  by  detecting  the  presence  of  the  fetal  extremities,  and  the 
heart-sounds  njion  the  same,  instead  of,  as  in  vertex  presentations, 
upon  opposite,  sides  of  the  trunk. 

Upon  internal  examination,  the  distinct  peculiarities  are  a  high  po- 
sition of  the  presenting  part,  a  flattening  of  the  vaginal  fornix,  and, 
through  the  intervening  tissues,  the  recognition  of  t!ie  smooth  forehead, 
contrasting  with  the  uneven  surface  of  the  face.  Through  the  dilated 
cervix  the  finger  detects  the  forehead,  the  bridge  of  the  nose,  the  nostrils, 
the  orbits,  the  malar  bones,  the  alveolnr  processes  of  the  jaw,  the  mouth, 
and,  when  extension  is  complete,  the  pointed  cliin.  Instances  have, 
indeed,  been  recorded  where,  in  advanced  labor,  the  distorted  face  has 
been  confounded  with  the  breech,  the  inexperienced  observer  mistaking 
the  swollen  cheeks  for  the  nates,  the  malar  bones  for  the  ischin,  the  noso 
for  the  tip  of  the  coccyx,  the  (edematous  eyelids  for  the  scrotum,  and 
the  mouth  for  the  anus.  Such  an  error  is  best  avjoided  by  deliberation 
in  exploring  the  presenting  part.  With  proper  care  the  smooth  fore- 
head,  the  bridge  of  the  nose,  the  hard  orbital  borders,  the  chin,  and 
Mpecially  the  mouth,  through  which  the  jaws  can  be  felt,  afford  suffi- 
cient data  for  a  correct  diagnosis- 
Prognosis. — According  to  the  statistics  of  Winckel,*  the  mortality 
of  the  children  in  face  presentations  amounted  to  thirteen  jwr  cent., 
while  that  of  the  mothers  reached  as  high  as  six  \\er  cent.  Thus, 
though  spontaneous  delivery  is  the  rule  in  face  presentations,  the 
dangers  t<}  both  mother  and  child  are  considerably  greater  than  in 
vertex  presentations.  The  causes  of  the  less  favorable  prognosis  are 
to  be  looked  for  in  the  increased  jKripheral  head  measurements,  which 

•  WxscKL,  •'  Pathologic  der  Gcburtshiilfc,"  p.  89. 
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engBge  racoeflBtrcly  in  the  different  planes  of  the  obstetric  canal,  juidj 
oonaequentlj  from  the  increaaed  reciprocal  pressure  exerted  betireenj 
the  head  aud  the  soft  parts,  and  partly  from  the  compression  of  the 
Tehu  of  the  neck  by  the  anterior  wall  of  the  pelris.     Though  the 
ftTerage  length  of  labor  does  not  mnch  exceed  that  of  normal  proaen- 
tations,*  the  duration  is  more  readily  affected  by  minor  disturbances, 
mii^  ae  weak  pains,  moderately  contracted  pelves,  and  rigidity  of  the 
obstetric  canal.     At  the  same  time,  the  prolongation  of  labor  in  thesOj 
cases  is  attended  by  more  disastrous  consequence<>,  and  calls  more 
frequently  for  the  resources  of  art  to  complete  the  delivery. 

Treatment. — The  first  rule  in  the  treatment  of  face  presentations  is 
to  carefully  avoid  prematurely  rupturing  the  membranes.  The  face  is 
ill  adapted  to  serve  the  purpose  of  a  dilator  to  the  cervical  canal,  and 
early  rapture  is  apt  to  be  followed  by  completo  escape  of  the  amniotic 
fluid — an  accident  always  to  be  dreaded,  but  specially  serious  in  face- 
presentations,  where  the  umbilical  cord  is  exposed  to  pressure  between 
the  anterior  surface  of  the  child  and  the  uterine  waU.  Examinations 
made  with  a  view  to  diagnosis  should,  therefore,  be  conducted  with 
great  care,  during  an  interval  between  the  pains,  and  their  repetition 
ahonld  be  avoided  when  the  requisite  information  has  once  been  ob- 
tained. Daring  the  progress  of  the  first  stage  of  labor,  it  is  recom- 
mended to  place  the  mother  upon  the  side  toward  which  the  chin  of 
the  child  is  turned,  with  a  >iew  of  favoring  extension  and  rotation. 

Because  of  the  uncertainties  of  the  prognosis  in  face  presenta* 
tions,  many  manoiuvrcs  have  been  proposed  for  the  conversion  of  the 
latter  into  normal  presentations.  The  manipulations  chiefly  recom- 
mended consist  of  either  pushing  np  the  face,  or  drawing  down  the 
occiput,  by  the  fingers  passed  through  the  cervical  canal-  Though 
occasionally  successful,  they  have  been  discountenanced  by  most  ob- 
stetric writers,  because  experience  has  shown  the  results  to  be  by  no 
means  commensurate  with  the  dangers  incurred.  Schatz  f  has,  how- 
ever, suggested  a  rational  plan  for  reducing  the  extended  head  by 
externa!  manipulations  only,  which  avoids  the  objections  to  the  earlier 
methods.  His  manoeuvre  consists  in  restoring  the  normal  attitude  of 
the  body  by  tlexing  the  trunk,  and  leaving  the  head  to  resume  spon- 
taneously its  proper  position  as  it  sinks  into  the  pelvis.  It  is  per- 
formed by  seizing  the  shoulder  and  breast  with  the  hand  through  the 
abdominal  walls  ;  then  lifting  the  chest  upward  and  pressing  it  back- 
ward, at  the  same  time  steadying  or  raising  the  breed)  with  the  other 
band  ajqdied  near  the  fundus,  so  as  to  make  the  long  axis  of  the  child 
conform  to  that  of  the  uterus,  and,  finally,  pressing  the  breech  directly 
downward.     As  the  child  is  raised,  the  occiput  is  allowed  to  descend, 

♦  Walthct,  WisncKL's  "  Boricbte."  Bd.  iii,  p.  31 B. 

f  ScBATz,  "  Die  Uiuwmndluug  von  GcaiohUlage,"  etc., ''  Arch.  f.  Gynaok.,"  Bd-  t,  p. 
91$. 
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ftod  then,  as  the  body  is  bent  forward,  head-flexion  is  produced  by  the 
resistance  of  the  side-walls  of  the  pelvis.  iSchatz  illustrator  these 
movements  bj  the  accompanying  diagrams.     If,  ovring  to  its  eleration, 
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Fioft,  t]Um25.— Dio^raina  shonin^  Sc-bkU's  mctliod  of  ovDvcrtliig  faoo  prosGnutions  Into 

vertex  pracutAiloiu. 

the  head  tends  to  move  to  one  side  when  backward  pre^nre  is  made 
npon  the  chest,  the  place  of  the  pelric  wall  may  be  supplied  by  ex- 
ternal pressure  exerted  by  an  asaistant.  The  time  for  attempting  this 
manipuktion  is  previous  to  the  rupture  of  the  membranes.  The 
requisites  for  success  are  experience  in  mapping  ont  the  fetal  out- 
lines by  external  palpation,  and  the  absence  of  abdominal  and  uterine 
irritability.  After  rupture  of  the  membranes,  groat  care  must  be 
in  vaginal  explorations,  to  avoid  injuring  the  eyes,  or  exciting 
^nuitare  respiratory  movements  by  allowing  air  to  enter  the  mouth. 

If  the  chin  remains  persistently  directed  to  the  rear,  rotation  may 
sometimes  be  promoted  by  either  pres^^ing  forward  with  two  fingers 
upon  the  lower  jaw,  or  by  pushmg  the  forehead  backward  and  upw^ard, 
to  produce  a  deep  descent  of  the  chin.  To  be  effective,  either  ma- 
nipulation should  be  executed  during  a  pain.  Hodge  advocates  the 
vcclis,  and  others  a  blade  of  the  forceps,  as  of  use  in  correcting  menio- 
jKisterior  positions.  A*  a  rule,  however,  good  pains  and  complete  ex- 
tension are  the  conditions  most  likely  to  effect  the  forward  movement 
of  the  chin.  It  is  practically  of  importance  to  bear  in  mind  that 
tiirdy  rotation  is  characteristic  of  face  presentations.  The  treatment, 
in  o;i.ses  whore  all  measures  prove  ineffective  to  secure  a  favorable 
change  of  p4i8ition,  and  dangers  accrue  from  delay  to  either  mother  or 
ciiild,  belongs  to  the  domain  of  operative  midwifery. 

During  head-oxpulsion  caution  must  be  used  in  supporting  the 
perinsam,  in  order  not  to  injure  the  neck  by  too  strong  forward 
pressore  against  the  anterior  wall  of  the  pelvis. 


190 


LABOR. 


engage  successively  in  tbe  different  planes  of  the  obstetric  canal,  and 
consequently  from  the  Liicreased  reciprocal  pressure  exerted  between 
the  head  and  the  soft  parts,  and  partly  from  the  compression  of  the 
vems  of  the  neck  by  the  anterior  wall  of  the  pelvis.  Though  the 
average  length  of  labor  does  not  much  exceed  that  of  normal  presen- 
tations,* the  duration  is  more  readily  atfected  by  minor  disturbances, 
such  as  weak  pains,  moderately  contracted  {selves,  and  rigidity  of  the 
obstetric  canal.  At  the  same  time,  the  prolongation  of  labor  in  these 
cases  is  attended  by  more  disastrous  consequences,  and  calls  more 
frequently  fur  the  resources  of  art  to  complete  the  delivery. 

Treatment. — The  first  rule  in  the  treatment  of  face  presentations  is 
to  carefully  avoid  prematurely  rupturing  the  membranes.  The  face  is 
ill  adapted  to  serve  the  purpose  of  a  dilator  to  the  cervical  canal,  and 
early  rupture  is  apt  to  be  followed  by  complete  cscjijw  of  the  omniotic 
fluid — an  accident  always  to  be  dreaded,  but  specially  serious  in  face- 
presentations,  where  the  umbilical  cord  is  exposed  to  pressure  between 
the  anterior  surface  of  the  child  and  the  uterine  wall.  Examinations 
made  with  a  view  to  diagnosis  should,  therefore,  be  conducted  with 
great  care»  during  an  interval  between  the  ]>ain8,  and  their  repetition 
should  be  avoided  when  the  requisite  information  has  once  been  ob- 
tained. During  the  progress  of  the  first  stage  of  labor,  it  is  recom- 
mended to  place  the  mother  upon  the  side  toward  which  the  chin  of 
the  child  is  turned,  with  a  view  of  favoring  extension  and  rotation. 

Because  of  the  uncertainties  of  the  prognosis  in  face  presents^ 
tions,  many  mancpuvres  have  been  proposed  for  the  conversion  of  the 
latter  into  normal  presentations.  The  manipulations  chielly  recom- 
mended consist  of  either  pushing  up  the  face,  or  drawing  down  the 
occiput,  by  the  fingers  passed  through  the  cervical  canal.  Though 
occasionally  successful,  they  have  been  diacounteuanced  by  most  ob- 
Btetric  writers,  because  experience  has  shown  the  results  to  he  by  no 
means  commensurate  with  the  dangers  incurred.  Schatzf  has,  how- 
ever, suggested  a  i-ational  plan  for  reducing  the  extended  head  by 
external  miiiiipuhitions  only,  which  avoids  the  objections  to  the  earlier 
methods.  His  manosuvre  consists  in  restoring  the  normal  attitude  of 
the  body  by  flexing  the  trunk,  and  leaving  the  head  to  resume  spon- 
taneously its  proper  jwsition  as  it  sinks  into  tlie  pelvis.  It  is  |)er- 
fornied  by  seizing  the  shoulder  and  breast  with  the  hand  through  the 
abdominal  walls  ;  then  lifting  the  chest  upward  and  pressing  it  back- 
ward, at  the  same  time  steadying  or  raising  the  breech  with  the  other 
hand  applied  near  the  fundus,  so  as  t^  make  the  long  axis  of  the  child 
conform  to  that  of  the  uterus,  and,  fiinilly,  pressing  the  breecli  directly 
downward-     As  the  child  is  raised,  the  occiput  is  allowed  to  descend, 

•  Walthih,  Wispkkl'8  "Bericlite,"  Bd.  iii,  p.  315. 

-f  ScRATZ,  "  Die  niDwsDdlung  von  UcsichUlugc,"  etc.,  ''  Arch.  f.  O^iiack.,"  Bd-  r,  p. 
J18. 
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and  then,  as  the  body  is  bent  forw.inl,  head-flexion  is  produced  by  the 
reaifitaQce  of  the  side-walls  nf  the  ]7clvi8.  Scliatz  illustrates  iliese 
raoTements  by  the  accompanying  diagrams.     If,  owing  to  its  elevation, 
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FiM.  1SI8-12&.— Dlograma  showing  Sehatz's  method  of  couvcrtiiij;  taco  pruaentulioiis  iuto 

vertex  pj'catntotians. 

the  head  tends  to  move  to  one  side  when  backward  pressure  is  made 
npon  the  chest,  the  |>luce  of  the  pelvic  wall  may  be  supplied  by  ex- 
ternal pressure  exerted  by  an  assistant.  The  time  for  attempting  this 
manipulation  is  prenons  to  the  rupture  of  tlic  membranes.  Tlie 
requisites  for  success  are  experience  in  mapf»in^  out  l!io  fi'tal  out- 
lines by  external  palpation,  and  the  absence  of  abdominal  and  uterine 
irritolnlity.  After  rupture  of  the  membranes,  great  care  must  be 
exercised  in  vaginal  explorations,  to  avoid  injuring  the  eyes,  or  exciting 
pivmature  respiratory  movements  by  allowing  air  to  enter  the  mouth. 

If  the  chin  remains  persistently  directed  to  the  rear,  rotation  may 
sometimes  be  promoted  by  either  pressing  forward  with  two  fingers 
upon  the  lower  jaw,  or  by  ])U!^hmg  thoforelieud  backward  and  upward, 
to  produce  a  deep  descent  of  the  chin.  To  be  effective,  either  ma- 
nipulation fliould  be  executed  during  a  pain.  Hodge  advocates  the 
vectiis,  and  others  a  blade  of  the  forceps,  as  of  use  in  correcting  mento- 
poiiterior  positions.  As  a  rule,  however,  good  pains  and  complete  ex- 
tension are  the  conditions  most  likely  to  effect  the  forward  movement 
Off  the  chin.  It  ia  practically  of  importance  to  bear  in  mind  that 
tardy  rotation  ia  characteristic  of  face  presentations.  The  treatment, 
in  VAiat'S  where  all  measures  prove  ineffective  to  secure  a  favorable 
change  of  position,  and  dangers  accrue  from  <lelay  to  either  mother  or 
child,  belongs  to  the  domain  of  operative  midwifery. 

During  head-expulsion  caution  must  be  us^ed  in  supporting  the 
perinajura,  in  order  not  to  injure  the  neck  by  too  strong  forward 
pressure  against  tlie  anterior  wall  of  the  pelvis. 
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It  is  safe  to  agsnre  tlie  bystanders  that  tlie  diptortion  of  the  Taoe 
after  delivery  will  disappear  spontaneously  in  the  course  of  from  twen- 
ty-four to  forty-eight  hours. 

Brow  Presentations. 

Tn  hrow  prcscutiitions  the  head  occupies  a  position  intermediate 
between  flexion  and  extension.  Of  necessity  every  face  presentation 
has  beoome  such  after  first  passing  through  the  frontal  stage.  A  tem- 
porary di|)  of  the  large  fontanelle  in  the  earlier  period  of  labor  i«  by 
no  means  uncommon.  With  the  advance  of  the  head,  however,  the 
resistance  encountered  usually  causes  the  complete  descent  of  either 
the  chin  or  the  occiput.  The  causes  of  brow  presentations  are,  in  the 
main,,  the  same  as  those  given  for  preseutations  of  the  face,  viz.,  ob- 
liquity of  the  uterus  audfoitus,  enlargements  of  the  neck  and  thorax, 
contracted  pelvis,  and  excessive  mobility  of  the  foetus. 

The  diagnosis  is  made  by  recognizing  the  apex  of  the  forehead 
in  the  pelvic  canal,  with  the  orbits  and  the  root  of  the  nose  upon  one 
side,  and  the  large  fontanelle  and  parietal  bones  upon  the  other.  At 
the  brim  the  frontal  suture  is  usually  transverse,  but  becomes  oblique 
in  its  progress  toward  the  pelvic  outlet. 

A  small  head  may  pass  through  a  roomy  pelvis,  the  brow  present- 
ing, without  injury  to  cither  mother  or  child.  In  the  mechanism  of 
delivery  the  forehead  turns  to  the  front  and  appears  at  the  vulva,  the 
upper  maxilla  resting  against  the  symphysis,  and  the  cranium  lying  in 
the  hollow  of  the  sacrum  and  upon  the  iwriiufum.  The  exit  is  accom- 
plished by  the  cranial  vault 
first  sweeping  forward  over 
the  j>er!na;um  ;  the  upper 
jaw,  the  mouth,  and  the 
chin  afterward  making  their 
appearanco  beneath  the 
symphysis  pubis. 

Sometimes,  though  usu- 
ally only  when  the  forceps 
is  used,  the  head  may  be 
deJivered  in  the  transverse 
diameter,  in  which  case  the 
superior  maxilla  finds  a 
jKfint  of  support  against  one 
ischio-pubic  ramus,  while 
the  cranium  rotat-es  trans- 
versely through  the  vulva.  Wlien  the  face  turns  posteriorly,  delivery 
of  a  living  child  is  scarcely  possible. 

The  conflgnration  of  the  head  is  very  striking.  The  swelling  of 
the  integuments  extends  from  the  root  of  the  nose  to  the  upper  angle 


Fio.  126.— Outline  of  head  after  delivery,  thu  brow 
prc»entinj{.     (Budin.) 
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of  the  Inrgre  fontanelle.  The  fort'hcud  is  noftrly  perpendicular,  while 
the  pjirictul  unci  ocoipitjil  bones  form  a  slupe  which  inclines  downward 
And  backward.  The  men  to-frontal  and  sub-occipito-frontal  diameters 
.#fe  increased,  while  the  distance  between  the  chin  and  a  point  in  the 
llgittal  suture  anterior  to  the  occiput  ia  diminished.  These  changes 
impttrt  to  the  head  a  triangular  shape.  The  poouliur  formation  is  cx- 
pliuoed  by  the  compression  of  the  occiput  between  the  pelvis  and  the 
dorsal  surface  of  the  child,  and  the  compensatory  elongation  which 
takes  place  in  the  direction  of  the  forehead. 

The  prognosis  ia  less  favorable  than  in  vertex  presentations,  but  is 
by  no  means  so  sinister  as  is  popularly  supposed.  Many  cases  of 
original  brow  presentations  become  converted  into  face  or  vertex  pres- 
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Fn,  127. — Brow  |ircscutntiDQ,  subticquently  converted  Lato  that  of  tho  fiioe.*    (Untcroitjc 

)loK{)ilal.) 

entutions  during  the  progress  of  labor;  many  are  delivered  spontane- 
ously or  by  the  aid  of  the  forceps.     Craniotomy  is  rarely  called  for. 

Ahifkld  (''Die  Entstehnng:  StoisH-  und  Gosichtslagen  ")  fiirnishts  twenty- 
caitcs  in  whic:h  the  result  to  hotli  nnUlior  and  oliild  is  given.  Fritsiu  ("  Klinik 
'  allt^iglichen  geburt^hQlHichen  (iponitiuiifn,"  p.  40)  gives  tlie  histories  of  sevea 
ei,  aod  BroiN  ("  Teto du  Fut'tus,"  p.  53)  tbci  history  of  one  case.  lu  tho  thirty' 
four  deliveries  there  were  two  inatornal  deftths;  in  one  of  the  fatal  case*  coxolgic 
oblique  pelvis  existed  us  a  complication.  In  the  other  tho  brow  Bpontaneotisly 
ebaogttd  into  a  face  presentation.  There  were  ten  spontaneous  deliveries,  the 
brow  presenting,  with  four  dead  children,  bnt  one  tiled  previous  to  hibor.  Ther« 
Were  ten  cosl-h  of  siiontanoono  delivery  in  which  tito  brow  ^orfotlflAHD  be- 
came converted  into  either  a  face  or  vertex  preactitatioii.    • 

*  Recovery  of  both  mother  miJ  • 
13 
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Fourteen  cliildren  were  extracted  with  the  forceps,  nine  with  the  brow  preseni- 
ing,  of  which  two  were  dead,  one  from  pr<ila|»sed  funis,  and  one  which  had  died 
l>efore  labor;  five,  after  converBion  into  face  or  vertex  presentations,  with  no 
deaths.  Thus,  of  the  lliirty-four  children,  there  were  acren  deaths,  but  of  the«e_ 
four  only  could  be  attributed  to  the  presentation. 

From  the  foregoing,  it  is  evident  that  the  duties  of  the  accoucheur, 
in  the  presence  of  brow  presentation,  shouki  be  contincd  to  cllorts  to* 
direct  the  labor  to  a  favorable  termination  by  one  of  the  patlis  indi- 
cated by  Nature,  At  tlie  brim,  previous  to  engagement,  the  dip  of 
the  anterior  fontanel  I  o  is  often  temporary,  in  many  cases  simply  sig- 
nifying a  narrowing  in  the  upper  conjugate.  For  this  reason  it  is 
evident  that  version,  so  frequently  recommended  with  a  view  to  the 
substitution  of  diameters  more  conformable  to  those  of  the  pelvis,  is 
to  be  regarded  as  of  questionable  value.  Early  in  labor  it  does  not 
better  the  prognosis,  while  at  an  advanced  stage,  when  self-correction 
is  no  longer  probable,  the  difficulties  of  it^  execution  exclude  it  from 
the  list  of  practicable  measures. 

Manual  attempts  to  convert  a  brow  presentation  into  one  of  the 
face  or  vertex  possess  more  legitimate  claims  to  favor.  The  method 
of  Baudelocque  consists  in  seizing  the  head  wilh  the  entire  hand 
introduced  into  the  vagina,  lifting  it  to  tlie  brini,  and  then  drawing 
the  occiput  downward  with  the  fingers  until  flexion  becomes  com- 
plete. The  procedure  was  bitterly  opposed  by  Chailly,*  who  urged 
against  it,  in  addition  to  the  frequency  of  failure,  the  dangers  of  uter- 
ine rupture,  of  prolapse  of  the  cord,  and  the  inconveniences  arising 
from  tlie  early  evacualion  of  the  amniotic  fluid,  Tbcre  is  no  question 
of  Buccefises  by  this  measure,  but  the  concurrent  risks  ought  to  limit 
its  employment  to  ca^jcs  of  ab.^.cilute  necessity.  Thus,  it  would  be  jirojxjr 
to  make  the  attemjit  when  brow  presentations  cumplicato  delivery  in 
Justo-minor  pelvis,  or  in  persistent  mento-posterior  positions,  as  in 
these  cases  craniotomy  is  the  only  alternative.  Comjtlete  anaesthesia 
facilitates  reduction  ;  while  elevating  the  head,  firm  counter-pressure 
should  be  made  at  tlie  fundus  uteri. f 

Occasionally  the  conversion  of  the  brow  into  a  vertex  or  face  pres- 
entation may  be  effected  by  pressure  exerted  during  a  pain  upon  re- 
spectively the  occipital  or  frontal  oxtretnity  of  the  head.  In  bringing 
down  the  vertex,  the  movement  should  be  aided  by  external  pressure 
made  with  the  disengaged  bond  above  the  brim  of  the  pelvis.  When 
a  face  presentation  is  desired,  the  woman  should  be  made  to  lie  during 
labor  upon  the  side  to  which  the  child's  abdomen  is  directed,  and  upon 
the  side  to  which  the  back  is  turned  when  the  descent  of  the  vertex  is 
aimed  at. 

*  CBAiLtY-IIosoBE,  "  Tra!t6  pratique  dcB  ocooucherocnte,"  p,  788. 
f  ViJc  Pakry,  "On  the  Use  of  the  Hand  to  correct  Unfavurablo  Presentations,"  ete., 
"Am.  Jour,  of  Obstct.,"  vol.  viii,  p.  138. 
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Scliatz*  recommends,  with  the  view  to  the  production  of  a  face 
presentation,  the  introduction  of  two  fingers  into  the  child's  mouth, 
and  making  traction  on  the  cnperior  maxilla. 

Wlicn  the  head  shows  a  disposition  to  revert  to  its  original  position 
so  soon  as  pressure  or  traction  is  suspended,  tiio  forceps  eliould  be 
applicil,  and  traction  made  in  such  n  manner  after  reposition  as  to 
hold  the  head  in  the  direction  sought  for. 

In  case  the  brow  presentiition  is  irreducible,  the  labor  should  be 
allowed  to  continue  as  long  as  compatible  with  the  safety  of  the 
mother.  Owing  to  its  plasticity,  the  head  often  adapts  itself  in  the 
most  surjirising  manner  to  the  unfavorable  diameters  of  the  pelvis,  so 
that,  even  when  spontaneous  delivery  fails  to  take  place,  the  forceps  be- 
comes available.  In  mento-posterior  positions,  efforts  should  be  made 
•with  the  fingers,  or  the  vectis,  to  rotate  the  chin  forward.  In  fixed 
mento-posterior  positions,  the  use  of  the  forceps  is  imiiossible,  and  the 
conversion  of  the  brow  into  a  face  presentation  docs  not  lessen  the 
mechanical  difficulties  of  delivery.  The  only  artifice  by  which  the 
life  of  the  cliild  can  bo  saved  consists  in  bringing  down  the  occiput, 
and  producing  a  vertex  presentation.  Failing  in  thir?  nuina?uvre, 
craniotomy  becomes  inevitable.  In  all  cases  of  brow  presentation,  if 
the  child  is  dead,  craniotomy  is  indicated  in  the  interest  of  the  mother. 

BHEEcn  Presentations. 

In  breech  presentations  the  attitude  of  the  child  is  primarily 
the  same  as  in  those  of  the  vertex,  though,  owing  to  a  variety  of 
lues,  such  as  voluntary  or  reflex  movements  and  the  action  of 
irity,  especially  after  rupture  of  the  membranes,  the  extremities 
may  advance  in  front  of  the  breech,  and  give  rise  secondarily  to 
presentations  of  the  foot  or  knee.  Sometimes  one  extremity  may 
liecome  prolapsed,  while  the  other  is  retained  in  its  normal  position  ; 
again,  it  may  happen  that,  after  the  rupture  of  the  membranes,  the 
feet,  which  had  previously  been  in  close  proximity  to  the  brcceh,  arc 
pushed  upward,  so  that  the  limbs  become  extended  parallel  to  the 
JitiTior  surface  of  the  eliikrs  body.  None  of  these  changes,  how- 
Btcr.  materially  affect  the  mechanism  of  delivery. 

Pinard  f  found  in  100,000  citsesof  confinement  3.301  presentations 
by  the  breech,  or  in  the  proportion  of  one  to  thirty,  but,  excluding 
premature  births,  the  proportion  was  reducfd  to  one  in  sixty-two. 

Causes. — The  causes  of  breech  presentations  are  to  be  sought  for 
mainly  in  the  absence  of  (he  conditions  which  ordinarily  determine 
the  presentations  of  the  head,  or  which  interfere  with  the  fixation 
of  the  firtus.     Thus,  the  production  of  breech  presentations  is  favored 

•  ScHATi,  **  rill  ITtnwiihillimjJ  fon  Oesldilalagc  zu  tliatcrliauptshgc,"  etc.,  "  Ardi.  f. 
f  T4iuniac4  "  !'.  484. 
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by  an  excess  of  amniotic  fliijtl,  by  lax  uterine  walls,  and  by  cnntrac- 
tions  of  tljc  pelvis.  They  are  more  common  in  multipara?  tban  in 
prjmiparap.  Of  tbe  3,301  cases  collected  by  Pinard,  there  M'ere  1,347 
primipar»  and  l.'J54  multipara,  though  the  entire  nunaber  was  nearly 
eqiially  divided  between  tbe  two  classes,*  Finally,  they  occur  with 
greatest  frequency  of  all  in  twin  pregnancies,  and  during  the  exjml- 
(iion  of  premature  and  dead  children.  Of  32,2'j4  children  fr<mi  the 
statistics  of  Hegar  and  8piegelber|j.  f  910  were  the  product  of  multiple 
pregnancies,  and  USO  were  premature.  Of  the  former,  227,  or  25  i)er 
cent.,  and  of  the  latter  148,  or  22 -4  per  cent.,  were  delivered  by  the 
breech,  though  we  have  eeen  that  the  ratio  of  breech  preseutations 
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Fio.  128.— PresGUtatioQ  of  the  breech.    Left  dono-antcrior  |X3eition.    (Tornier  ct  CluntrouU.) 

to  the  entire  number  of  births  does  not  exceed  the  proportion  of  one 
to  thirty. 

Diagnosis. — By  external  palpation  the  recognition  of  the  head  at 
the  fundus  uteri  furnishes  the  chief  diagnostic  sign.  TJpou  vaginal 
oxaniinatioii.  the  presenting  part,  aa  in  face  presentations,  is  usually 
high  up,  and  reached  with  difficulty.  The  bag  of  membranes  is  apt 
to  be  of  large  size,  owing  to  the  jni])erfect  closure  of  tbe  U>wer  uterine 
segment  by  the  small  breech,  often  descending  through  the  canal, 
where  the  cervix  is  rigid,  in  the  form  of  an  elongated  pouch.  Through 
the  membranes,  upon  pressing  the  ftetus  downward  during  the  inter- 


*  Vid«  TAnxiKii  ei  CiLurnucDiL,  p.  45S. 


f  SvtEoiLDERO,  loe.  ftt,  p.  HL 


MECHANISM  OF  LABOR. 


197 


woen  the  pains,  the  breoeh  is  felt  as  a  soft,  irrpirular  bcxly,  and 
with  care  it  is  possible  to  recognize  tlie  coccyx,  the  sucnim,  the  ilia, 
and  Boraetimes  to  feel  tapping  movements  from  the  feet.  After 
nipturc,  the  nates,  the  cleft  between  the  nutes,  in  boys  the  scrotum, 
the  anus,  the  feet  when  accessible,  the  coccyx,  the  sacrum,  and  the 
ilia,  furnish  tlie  necessary  data  for  an  exact  dia<:i;nosis.  The  pressure 
of  the  ut<?rus  upon  the  breech  frequently  occasions  an  evacuation  of 
meconium.  The  latter  is  thick  and  consistent,  thereby  difTering  from 
the  meconium  passed  in  vertex  cases  by  a  dying  fo'tuH.  which  is 
ordinarily  thin  from  admixture  of  amniotic  fluid.  When  the  nates 
arc  much  swollen  they  may  be  confounded  with  the  cheeks  in  a  faco 
presentation,  an  ernjr,  however,  easy  to  avoid,  if  the  examination  be 
ma<le  with  deliberation,  and  the  principal  points  of  difference  between 
breech  and  face  already  given  {vide  "  Face  Presentations,"  p.  189)  are 
borne  in  mind. 

The  foot,  as  compared  with  the  hand,  is  longer  and  narrower,  the 
toes  are  shorter,  of  nearly  equal  length,  and  continuous  in  a  straight 
line  with  the  sole,  the  ankle-joint  is  loss  flexible  than  the  wrist,  and  is 
distinguished  by  the  malleoli  and  the  pointed  heel.  As  the  outer  bor- 
der of  the  foot  is  thin  and  rounded,  while  the  inner  edge  is  thick  and 
hollowed,  it  becomes  posj<ibte  to  recognize  wliich  of  the  feet  is  under 
examination.  | 

The  knee  is  distinguished  from  the  elbow  by  its  larger  size,  by  the 
patella,  and  by  the  spine  of  tlie  tibia. 

The  MeohanisiD  of  Breech  PresentatioiiB.— The  position  in  breech 
presentations  is  deJincd  by  the  direction  of  the  back.  Tha.?,  we  have 
right  and  left  dorsal  positions.  Usually  the  hips  occupy  one  of  the 
oblicjue  diameters  of  the  pelvi.s.  According,  therufore,  a.s  tlio  back  is 
turned  anteriorly  or  posteriorly,  we  distinguish  right  and  left  dorso- 
anterior  and  dorso-posterior  positions. 

The  cervix  dilates  slowly,  especially  when  the  feet  are  in  close 
prr)ximity  to  the  breech,  ami  increa.se  the  bulk  of  tlie  jiru.sonting  part, 
TJ»e  latter  is  pressed  downward  into  the  pelvis  until  the  perineal  floor 
is  reached.  Here,  owing  to  the  ehortne-ss  of  the  pubic  wall,  the  ante- 
rior hip  is  felt  with  great  distinctness,  while  the  cleft  of  the  nates  lies 
near  the  curved  sacrum.  These  anatomiea!  relations  give  rise  to  the 
impression  of  an  exaggerated  degree  of  lateral  obliquity.  At  the  peri- 
neum the  breech  glides  forward  and  rotates  upon  its  long  axis,  so  that 
the  big-iliac  diameter  nearly  corresponds  to  the  lower  conjugate.  In 
the  movemc-nt  of  rotation,  it  is  always  the  anterior-lying  hip,  irrespec- 
tive of  the  ptisition  of  the  trunk,  wliicli  moves  to  the  front.  At  the 
outlet  one  hip  engages  benciith  the  arch  of  the  pubes,  the  other  rests 
npon  tl»e  coccyx  and  periuivum,  while  the  sacrum  is  directed  toward 

6(  r  ischii.     As  the  shoulders  enter  the  jiolvis  in  an  oblique 

a :  till'  trunk  of  the  child  becomes  somewhat  twisted  by  the 
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rotation  of  the  breech.  The  anterior  buttock  makes  its  appearance 
the  vulva,  wliile  the  posterior  distends  the  periua?um.  As  rotatiua  is 
rarely  complete,  the  forward  trochanter  usually  iiuda  its  [toint  of  sup- 
port against  the  nearest  ischio-puhic  ramus.  During  the  advance  of 
the  breech,  the  lumbar  region  undergoes  a  certain  amount  of  lateral 
flexion,  owiup:  to  tlie  forward  movement  im])arted  to  the  posterior  hip 
by  the  coccyx  and  elastic  perinaeum.  The  degree  of  flexion  is,  how- 
ever, limited  by  the  rigidity  of  the  lumbar  portion  of  the  vertebral 
column.  When  the  posterior  trochanter  reaches  the  commissure  of 
the  vulva,  the  perinauim  retracts,  and  in  gliding  backward  directs  the 
breech  still  farther  to  the  front. 


»C.r?'>' 


Fio.  129. — IlIuBtratiou  showing  laterttl  inilcxioa  of  Cbe  trunk  daring  delivpiy  of  the  bnecK 

After  delivery,  the  breech  rotates  into  the  oblirjue  diameter  it  had 
originally  occupied,  this  external  rotation  bringing  the  transverse 
diameter  of  the  hips  into  correspondence  with  that  of  the  shoulders. 
The  uterine  contractions  continuing,  the  abdomen  and  base  of  the 
thorax  slowly  make  their  appearance  ;  the  thighs  are  then  delivered, 
and  the  arms,  folded  upon  the  upjjcr  portion  of  the  thorax,  emerge 
from  the  vtilva.  The  shoulders,  which  enter  the  pelvis  >n  an  oblique 
diameter,  are  delivered  in  the  conjugate,  the  anterior  shoulder  I'cating 
beneath  the  pubic  arch,  while  the  posterior  shoulder  swecjis  over  the 
perina-um. 

The  head  enters  the  pelvis  in  an  oblique  diameter,  with  the  chia 
flexed  upon  the  thorax.  The  expulsive  efforts  as  the  chin  reaches  the 
perinaeum  ai-e  followed  by  the  rotation  of  tlie  occiput  to  the  pubes,  and 
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tho  face  into  the  hollow  nf  tho  .sacrum.  At  the  outlet  the  neck  is 
ipportcd  by  the  arch  of  the  i>ubt'3,  the  face  rests  upon  the  periuaeum, 
itnd  the  large  fontanelle  is  felt  at  the  coccyx.  Under  the  influence  of 
fiR^ssun!  from  the  abilonien,  the  brow  sinks  deeper  and  deeper,  and  Is 
jiufihed  hy  the  soft  parts  of  the  pelvic  floor  still  closer  to  the  thorax. 
The  occiput  then  revolves  beneath  the  pubic  arch,  and  the  chin,  the 
mouth,  the  nose,  the  brow,  the  large  fontanel le,  and  finally  the  occiput, 
'itppear  in  snccession  at  the  commissure  of  the  vulva. 

Irregularities  in  the  Mechanism  of  Breech  Presentations.— Though 
it  is  by  no  mean!?  rare  for  tlic  breech  to  cuter  the  pelvis  with  the 
aicruui  turned  to  the  sacro-iliac  synchondrosis,  the  rotation,  begun 
with  the  passage  of  the  hips  through  tho  vulva,  usually  continues  in 
the  same  direction  until  the  back  revolves  to  the  friMit ;  or,  after  a  first 
slight  retrograde  movement,  the  rotation  forward  takes  place  as  the 
shoulders  engage  at  the  outlet.  Still,  cases  do  sometimes  occur  in 
which  the  back  remains  posterior  during  the  whole  period  occupied  by 
the  expulsion  of  the  trunk,  and  in  which  conseiiueiitly  the  head  enters 
the  pelvis  with  the  face  directed  to  the  pubcs.  Even  here,  however, 
it  is  very  common  for  the  occiput  to  eventually  rotate  forward,  and  for 
delivery  to  follow  in  the  ordinary  manner.  Should,  on  the  contrary, 
the  occiput  remain  in  the  hollow  of  the  sacrum,  spontaneous  delivery 
may  occur  in  either  of  two  ways:  1.  When  no  ti-actions  have  been 
made  upon  the  extremities,  the  head  readies  the  outlet  with  the  chin 
well  flexed,  the  neck  resting  upon  the  cotutnissure  of  the  vulva,  and 
the  brow  bnu'ed  agsiinst  the  arch  of  tlie  ]mbes.  The  birth  of  tlie  head 
is  then  accomplished,  as  the  neck  pushes  back  the  periuanim,  by  the 
successive  descent  of  the  face,  the  cranial  vault,  and  the  occiput. 
With  a  rigid  perina?um,  or  an  immovable  c<.»ccyx,  the  cousiderable 
degree  of  flexion  which  this  movement  necessitates  may  be  rendered 
impossible.  2.  If,  daring  the  transit  of  the  head  through  the  jielvis, 
extension  occurs,  the  chin  may  be  arrested  at  or  above  the  symphysis 
pubis.  In  this  ]>08ition  pressure  from  above  pushes  back  the  brow, 
m  that  the  face  looks  upward,  and  the  occiput  is  turued  to  the  bottom 
of  the  pelvic  excavation.'  During  delivery  tho  occiput  glides  over  the 
perinffum  to  the  fourchette,  and  the  small  fontanelle,  the  cranial  vault, 
id  the  face  escape  in  succession  through  the  vulva.  It  is  only  possi- 
lHv  for  this  method  of  delivery  to  take  place  spontaneously  when  either 
the  head  is  small  or  the  pelvis  roomy,  and  the  soft  parts  are  devoid  of 
rigidity.  In  artificial  extraction  of  the  head,  it  is  proper  to  bear  in 
mind  and  to  imitate  the  natural  order  in  expulsion. 

In  presentations  of  tho  foot  and  knee,  the  breech,  if  of  small  size, 

n-. the  vulva  in  an  oblique  or  transverse  diameter,  rotation  fol- 

i  ler  during  the  passage  of  the  trunk. 

Kxeessive  rotation  is  not  uncommon,  both  head  and  trunk  sonie- 
.j.-i-Hliing  a  half-circle.     This  (XKJurronce  is  most  frequently  ob- 
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served  in  cases  where  the  posterior  extremity  presents,  while  the  ante- 
rior buttock  is  caught  abuve  the  jiubic  wall,  the  prolapsed  limb  then 
rotatinjir.  us  a  rule,  to  the  frnnt.* 

The  Conflguration  of  the  Fietus  in  Breech  Deliveries. — During  the 
descent  of  the  cliild  through  the  genital  canal,  more  or  less  swelling  is 
deveiopiMl  upon  that  portion  of  the  presenting  part  which  is  subject<>d 
to  diminished  pressure.  This  swelling  varies,  according  to  the  du- 
ration of  hibor,  from  a  slight  oedema  to  a  large,  intensely  discolored 
tumor.  It  is  usually  seated  upon  the  anterior  buttock,  but  often  in- 
vades the  genital  organs,  espeeiuily  the  scrotum,  whicti  at  birtli  may 
present  a  bluish-black  color,  and  be  of  double  the  usual  size.  The  ex- 
tremities, when  near  tlje  breech,  may  also  sliow  signs  of  discoloration. 
The  head  has  usually  a  characteristic  round  shape.  This  is  duo, 
according  to  Spiegelberg.f  to  the  pressure  exerted  b}-  the  genital  canal 
upon  the  circumference  of  the  head,  while,  at  the  same  time,  with  the 
absence  of  pressure  from  above,  there  is  produced  an  increase  in  the 

convexity  of  the  cranial 
vault.  Two  cases  reported 
by  Hecker.  J  in  which  the 
length  of  the  ooei]>ut  was 
companible  to  that  found 
in  face  presentations, 
show,  however,  that  the 
original  shajie  of  the  head 
counts  for  something  in 
the  appearances  presented 
after  delivery. 

ProgDosis.— As  regards 
the  mother,  the  prognosis 
in  uncomplicated  casesj 
does  not  differ  materially | 
from  that  of  vertex  cases. 
Where  manual  extraction 
bccomoa  necessary,  there 
is  always,  however,  increased  danger  of  lacerating — 1.  The  cervix  ;  3. 
The  ijerina?ura. 

Lacerations  of  the  cervix  are  apt  to  follow  attempts  to  drag  the 
after-coming  head  through  an  imperfectly  dilated  cervix.  The  prog- 
nosis is  more  favorable,  therefore,  in  cases  where  the  membranes  do 
not  rupture  until  after  dilatation  is  completed.  It  is  also  better  in 
pelvic  presentations,  where  the  bulk  of  the  breech  is  increased  by  thei 
addition  of  the  extremities.     In  footling  cases,  when  the  menibi'anos 

*  Vidt}  KiJsTNEn,  "Die  .Steias-  und  Fusslttgen,"  p.  21. 

f  Sfiegeldebo,  /'V.  tit.,  p.  17fl. 

X  Ueckm,  "Arch.  f.  OyDaek.,"  Dd.  xi,  p.  348. 
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rupture  prematurely,  the  smaller  Kize  of  the  pelvis  and  its  rapid  de- 
scent through  the  cervix  imnerfectly  prepare  the  way  for  tlic  Bubse- 
qnent  passage  of  the  head.  A  stricture  is,  therefore,  liable  to  form 
almut  the  nwk  of  the  cliild,  and,  as  the  spasm  does  not  yield  to  force, 
the  result  of  violent  tractions  is  to  sucritlco  the  integrity  of  the  cervix, 
the  exteut  of  the  laceration  being  proportioned  to  the  power  exerted. 
Lacerations  of  the  perineum  occur  where  with  rigidity  of  the  tis- 
K's  it  becomes  necessary  to  introduce  the  hand  to  release  tlie  arms, 
or  the  interest  of  the  child  demands  the  speedy  delivery  of  the  head. 
The  prognosis  for  the  child  is,  on  the  other  hand,  extremely  unfavor- 
l>le.  According  to  the  statistics  of  Dubois,*  the  mortality  in  full- 
children  ie  as  one  to  eleven,  while  in  vertex  presentations  the 
»rtion  18  as  one  to  tifty.  The  chief  canso  of  this  large  death-rate 
is  the  pressure  to  which  the  cord  is  subjected  between  the  child  and 
ao  surface  of  the  utoro-vaginal  canal,  especially  after  the  navel  appears 
the  vnlva.  The  pressure  is  exerted  principally  at  the  orifices  of  the 
atoms  and  the  vagina,  and  ie  raised  to  the  point  of  greatest  danger 
after  the  head  has  become  engaged  in  the  pelvis.  Other  sources  of 
peril  arise  from  prolapse  of  the  funis  and  the  coiling  of  the  latter 
i>und  the  body  of  the  eh^d,  and  from  the  complete  escape  of  the 
'amniotic  tluid  in  premature  rupture  of  the  membraues. 

Treatment. — Early  in  labor,  with  the  membranes  intact*  it  is  desir- 
)Ie,  in  consideration  of  the  unfavorub!o  prognosis  for  t!ie  child,  to 
ttud  perform  cephalic  version  by  external  manipulations.  In  case 
of  failure  to  bring  down  the  head,  pains  should  be  taken  to  y>reserve 
the  uienibmnes  until  dilatation  is  completed.  To  this  end  unneces- 
sary examinations  should  be  avoided,  the  patient  sliouhi  bo  placed  upon 
her  side  and  cautioned  not  to  strain,  and,  when  the  membranes  tend 
to  form  an  elongated  pouch,  comiter-pressuro  may  be  employed  by 
means  of  a  moderately  distended  Barnes's  dilator  introduced  into  the 
v:igiiia.  AftiT  ruptnre  of  the  membranes  it  is  best  to  remain  passive. 
In  the  iuL<.re;<t  of  the  child,  it  is  desirable  that  the  expulsion  of  the 
trunk  should  take  place  slowly.  Bringing  down  an  extremity,  as  a 
prophylactic  measure  in  order  to  secure  a  good  handle  in  case  of  snb- 
pcjufht  delay,  is  a  questionable  procedure.  Dy  this  manoeuvre  a  path 
I  for  the  descent  of  the  cord,  and  the  mechanism  of  delivery  is 

J.  When  the  hips  appear  at  the  vulva,  the  attending  pbysi-' 
in  should  be  ready  to  extract  in  case  of  emergency.  The  patient 
aoald.  therefore,  if  lying  upon  the  left  side,  be  brought  near  the  edge 
the  bed  ;  if  upon  the  back,  she  should  be  placed  across  the  bed  with 
the  hii«  well  over  the  edge.  She  should  bo  instiiicted  to  bear  down 
daring  the  pains.  The  lateral  flexion  of  the  lumbar  portion  of  the 
trunk  should  bo  sustained  by  the  hand  apidird  to  I  he  [iciina-um.  The 
trunk,  as  it  advan*  uh  the  vi/  ild  be  wrapped  in  a  warm 

•DCIOU    '  VPAcu"    ■  ■■      ,1.  iii,  p,  450. 


202 


LABOB. 


cloth  anil  raised  upward.  Wlien  tlio  cord  appears,  it  ehould  be  druwn 
gentlj^  downwai"d  in  the  direction  of  oue  of  the  recesses  to  the  side  of 
the  pwmontory  ;  in  case  the  cord  passes  between  the  thighs  of  the 
child,  it  should  be  released  by  slipping  it  over  oue  hip.  From  thin 
time  on,  the  pulsations  of  the  cord  should  bo  carefully  watched,  and, 
in  case  of  failing  strength,  extraction  should  be  resorted  to. 

With  oue  hand  the  physician  now  supports  the  iuidy  of  the  child, 
while  with  the  other  he  ehould  make  sustained  and  gi'adually  increas- 
ing pressure  upon  the  fundus  uteri.  The  patient  should  bo  exhorted 
to  strain,  and  bring  into  play  all  the  auxiliary  muscles  concerned  in 
expulsion.  During  the  pa.«sage  of  the  arms,  the  lateral  flexion  of  the 
body  should  be  promoted  by  raising  the  hips  and  supporting  the  peri- 
naeam.  After  the  engagement  of  the  head,  it  is  desirable,  if  ]>ossible, 
to  commit  to  the  luuids  of  a  skilled  assistant  the  maintenance  of  the 
supra-pubic  i>ressure.  Wlien  the  fate  reaehes  the  coccyx,  the  physi- 
cian should  raise  the  body  of  the  child  toward  the  abdomen  of  tbo 
mother.  Hy  tliia  mauo?uvre  the  occiput  is  pushed  upward  by  the 
pubic  wall,  and  the  chiu  brought  forward  to  the  vulva.  The  delivery 
of  the  head  is  then  s])eedily  accomplished  by  pressing  the  forehead 
forward  with  two  fingers  apjjlied  to  the  periuunim  iu  front  of  the  coc- 
cyx, or  introduced  into  the  rectum.  By  tlien  keeping  the  head  flexed, 
lacerations  of  the  j>erina.nnn  are  best  avoided. 

Wlien  the  occiput  is  turned  posteriorly,  the  body  should  be  raised 
if  the  chin  is  arrested  at  the  symphysis,  and  depressed  when  flexion  is 
complete. 


CHAPTER  XI. 

CONDUCT  OF  NORMAL  LABOR, 

Prcliminarr  prcparntiotiB.— Ex&miiutlon  of  the  patient. — Management  of  \\\c:  first  stai^. 
—  Managpiiicnt  of  the  second  sta^. — Preservation  of  the  perinmum. — Delivery  of  tlio 
slioulJprs. — Tj-ing  the  cord. — Third  or  placental  stage. — Care  of  patient  after  delir- 
ery. — Treatment  of  perineal  lacerations. — Antestljetio  in  raidwifery. 


It  is  hardly  an  exaggeration  to  stale  that  the  greater  jtrojiortion  of 
the  sins  of  midwifery  practice  are  committed  in  the  management  of 
normal  labors.  It  is  equally  easy  to  fall  into  errors  of  commission  and 
errors  of  omission.  It  is  as  necessary  to  know  when  tu  abstain  as 
when  to  interfere.  It  is  an  old  but  always  good  rule,  not  to  moddle 
with  tlie  physiological  jierformance  of  a  function  ;  but  the  rule,  when 
applied  to  obstetrics.  prcsupiKiscs  a  thorough  familiarity  with  the 
physiological  jirocesses  of  cbildliirth,  ami  tlio  contingencies  to  which 
women  in  ])arturition  are  exposed.  There  is  no  sense  in  reiKjsing  u 
blind,  unreasoning  contidence  in  the  powers  of  Nature.    Indeed,  legit- 
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imate  grotinds  for  iuterference  are  liable  to  arise  in  the  simplest 
liibor&.  The  attitude  uf  the  inodiciil  uttcudaut  sliould  he  ono  of  watch- 
ful expectjuicy.  He  8houhi  ho  i-eady,  if  needful,  to  a'isuage  pain,  to 
forestall  dann^ors.  and  to  limit  the  duratinn  of  suffering. 

Preliminary  Preparations.— When  sunimoued  to  a  patient,  the  phy- 
fiictan  should  go  armed  to  meet  the  sudden  emergencies  of  obstetrical 
practice.  His  armamentarium  should  include  a  silver  catheter,  an 
English  catlieter  of  small  size  for  use  in  asphyxia  of  the  new-born 
child,  a  pair  of  forceps,  needles  and  needle-holder,  and  silk  or  wire  for 
saturo^,  a  Djividsoa  syringe,  with  long  nozzle  for  uterine  injections, 
and  an  hypodermic  syTinge.  lie  should  go  provided  with  chloroform, 
Mageudie's  solution  of  morphia,  ergot,  the  perchloridc  or  persidphate 
of  iron,  and  a  small  vijd  of  suljihuric  ether.  At  the  house,  ice,  brandy, 
hot  and  cold  water,  should  be  had  in  readiness. 

As  it  is  not  uncommon  for  women,  especially  among  the  poorer 
9,  to  test  the  cx}>erience  of  young  j)hysit"iaii.s  by  jisking  details 
relative  to  the  arningemeut  of  the  bed  upon  which  the  continemcnt  is 
to  lake  place,  it  is  trusted  that  a  few  words  upon  the  subject  will  not 
be  regarded  as  entirely  6ii|M?rtiuous. 

The  bedstead  should  not  be  too  low.     If  against  the  wall,  it  should 

moved  out,  so  as  to  allow  easy  access  from  both  sides.  The  bedding 
ehotild  consist  of  a  hair  mattress  or  of  u  straw  palliasse.  Feather-beds 
aro  an  abomination.  Over  that  portion  of  the  mattress  uj)on  which 
the  woman  expect,s  to  lie,  a  rubber  cloth,  or  other  impervious  material, 
ahotild  be  spread.  Next  to  the  water-proof,  nurses  usually  lay  a  folded 
woolen  c<)mforter  or  blanket  to  absorb  the  fluid  discharges.  The  whole 
i«  then  covered  smoothly  with  a  sheet,  and  a  second  sheet,  folded  in 
aeveral  thicknesses,  is  laid  beneath  the  hips  of  the  jiaticnt.  All  those 
preparations  are  designed  to  limit  the  soiling  of  the  bedding  to  a  cir- 
cumiicribed  space,  and  to  facilitate  the  removal  of  the  discharges  after 
the  termination  of  the  delivery. 

Exanunatlon  of  the  Patient. — The  first  duty  which  devolves  u[)on 
the  physician  in  the  lying-iu  chamber  is  to  examine  his  patient,  and  to 
inform  the  family  if  "all  is  right  " — i.  c.,  whether  the  head  jiresents, 
uud  no  unusual  obstacle  to  delivery  exists.  It  is  a  good  ]thni  to  em- 
ploy external  palpation  in  every  co-sc  where  no  opjmsition  is  made,  as, 
eTen  where  the  diagnosis  by  ordinary  vaginal  exploration  is  clear  and 
indisjiutable,  no  opportunity  sliould  be  lost  to  perfect  one's  self  in 
Diopping  out  the  fo'tus  through  the  ahdomiiiul  and  uterine  walls. 
The  ability  not  only  to  recognize  the  presenting  jtart,  but  the  position 
of  the  entire  foetus  in  the  uterine  cavity,  is,  in  many  cases  of  difficult 
labor,  tt  possession  of  priceless  value.  During  the  manipulation  of  the 
alHlomen,  fetal  movements  should  be  cun'fully  noted.  If  absent,  aus- 
cultation should  be  practiced  to  ascertain  whether  the  child  is  still 
alive.     The  internal  examination  should  take  cognizance  of  the  condi- 
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and  of  the  outlet.  It  is  usual,  therefore,  unless  the  head  is  email  or 
the  pelvis  roomy,  to  use  the  resources  of  art  to  terminate  lalwr  when 
the  head  i-emaius  stationar}-  at  the  perineal  floor  alter  two  hours  of 
effort.  It  is  desirable,  therefore,  when  the  pains  are  weak  and  ineffec- 
tive, to  utilize  all  the  simple  adjuvants  which  experience  has  shown  to 
possess  real  efficacy  in  increasing  the  activity  of  labor. 

Changes  of  posture  increase  the  power  of  the  pains  tempf^rarily. 
When  head-flexion  is  incomplete,  it  has  l>een  recommended  to  pla<:« 
the  patient  upon  the  side  toward  which  the  occiput  is  turned.  Other?, 
again,  claim  that  the  descent  of  the  occiput  is  best  effected  by  plac- 
ing the  mother  upon  the  side  toward  which  the  chid's  forehead  is 
directed.  In  point  of  fact,  either  posture  frequently  leads  to  the 
desired  result,  simply  because  the  change  from  the  dorsal  to  the 
lateral  jiosilion  is  apt  to  be  followed  by  a  temporary  addition  to  the 
uterine  force.* 

In  many  women,  owing  to  defective  innervation,  or  to  insufficient 
development  of  the  muscular  structures  of  the  uterus,  it  is  of  great 
moraetit.  (liat  the  expulsion  of  the  child  be  aided  by  the  voluntary 
pressure  of  the  abdominal  walls.  To  be  tiure.  in  most  eases,  the  reflex 
impulse  to  bear  down  is  imperative  ;  but  in  others,  where  the  impulse 
is  feeble  ur  held  in  abeyance  by  the  dread  of  tlie  patient  lest  she  in- 
crease her  HufTerings,  it  becomes  the  duty  of  the  physician,  in  tardy 
labors,  to  see  to  it  that  all  the  auxiliary  forces  are  brought  into  play. 
To  this  end  he  should  instruct  his  patient  to  fix  her  jielvis,  either  by 
pressing  her  feet  against  the  foot-board  of  the  bod,  or  by  drawing  up 
her  knees  nnd  resting  them  against  an  a.«isifitant,  who  assumes  the  ]ioi=i- 
tion  best  adapted  to  furnish  the  rcqui^iite  support.  Then  the  nurse, 
or  other  suitable  ]>orson,  should  grusp  the  woman's  hands,  so  m  to 
enable  her  to  fix  her  thorax  and  to  bring  all  the  expiratory  muscles 
into  full  exercise.  Oft^.m.  when  the  agony  is  intense,  the  patient 
can  be  induced  to  strain  with  her  pains,  if  her  sufferings  are  first 
dulled  by  small  doses  of  chloroform.  When  the  head  is  on  the  peri- 
nanun,  the  ])hysician  may  further  expulsion  by  rubbing  the  abdomen 
to  excite  pains,  and  l)y  pressing  upon  the  breech  through  the  fun- 
dus. 

During  the  second  stage  the  patient's  posture  should  be  left  in 
genera!  to  her  own  volition.  The  physician  should  aeoustom  himself 
to  conduct  labor  with  equjil  facility,  no  matter  whether  tlie  woman 
lies  upon  her  side  or  upon  her  back.  The  left  lateral  position,  affected 
by  English  accoucheurs,  is  very  convenient  at  the  time  of  delivery, 
especially  when  there  is  occa-sion  to  support  the  perinfeum,  and  where, 
owing  to  the  flatness  of  the  nates,  the  vulva  is  scarcely  raised  in  the 
dorsal  posture  above  the  level  of  the  bedding. 


*  Laus,  "  Die  Thcoric  der  OeburU.,"  Bonn,  1877,  p.  287. 
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rnptare  prematurely,  the  smaller  size  of  the  pelvis  and  \ts  rapid  dc- 
Boeut  through  the  cervix  imiierfectly  prepare  the  way  for  the  subse- 
qaeut  passage  of  the  head.  A  stricture  is,  therefore,  liable  to  form 
about  the  neck  of  the  child,  and,  as  the  spasm  does  not  yield  to  force, 
the  result  of  violent  tractions  is  to  sacrifice  the  integrity  of  the  cervix, 
the  extent  of  the  laceration  being  proportioned  to  the  power  exerted. 

Lacerations  of  the  perineum  occur  where  with  rigidity  of  the  tia- 
taea  it  l>ecomes  necessary  to  introduce  the  hand  to  release  the  arms, 
or  the  interest  of  the  child  demands  the  speedy  delivery  of  the  head. 

The  prognosis  for  the  child  is,  on  the  other  hand,  extremely  unfavor- 
able. According  to  the  statistics  of  Dubois,*  the  mortality  in  full- 
term  children  is  as  one  to  eleven,  while  in  vertex  presentations  the 
proportion  is  as  one  to  fifty.  The  chief  cause  of  this  large  death-rate 
is  the  pressure  to  which  the  cord  is  subjected  between  the  child  and 
the  surface  of  the  utcro-vaginal  canal,  especially  after  the  navel  appears 
nt  the  vulva.  The  pressure  is  exerted  principally  at  the  orifices  of  the 
uterus  and  the  vagina,  and  is  raise<l  to  the  point  of  greatest  danger 
after  the  head  has  become  engaged  in  the  pelvis.  Other  sources  of 
peril  arise  from  prolapse  of  the  funis  and  the  coiling  of  the  latter 
around  the  l>ody  of  the  ch^Jd,  and  from  the  complete  escape  of  the 
amniotic  fluid  in  premature  rupture  of  the  membranes. 

Treatment. — Early  in  labor,  with  the  membranes  intact,  it  is  desir- 
able, in  cousideration  of  the  unfavorable  prognosis  for  the  child,  to 
try  and  perform  cephalic  version  by  external  manipulations.  In  case 
of  ^lure  to  bring  down  the  head,  pains  should  be  taken  to  preserve 
the  membranes  until  dilatation  is  completed.  To  this  end  unnecea- 
aary  examinations  should  bo  avoided,  the  patient  should  be  placed  upon 
her  side  and  cautioned  not  to  strain,  and,  when  the  membranes  tend 
to  form  an  elongated  pouch,  counter- pressure  may  be  employed  by 
means  of  a  moderately  distended  Barnes's  dilator  introduced  into  the 
TBgina.  After  rupture  of  the  membranes  it  is  best  to  remain  passive. 
In  the  interest  of  the  child,  it  is  desirable  that  the  expulsion  of  the 
trunk  should  t-ake  place  slowly.  Bringing  down  an  extremity,  as  a 
prophylactic  measure  in  order  to  secure  a  good  handle  in  case  of  sub- 
6e«iuent  delay,  is  a  questionable  procedure.  By  this  manoeuvre  a  path 
is  opened  for  the  descent  of  the  cord,  and  the  mechanism  of  delivery  is 
dtsturbed.  When  the  hips  apjjear  at  the  vulva,  the  attending  physi-' 
cian  should  be  ready  to  extract  in  case  of  emergency.  The  patient 
should,  therefore,  if  lying  upon  the  left  side,  be  brought  near  the  edge 
of  the  bed  ;  if  upon  the  back,  she  should  be  placed  across  the  bed  with 
the  hips  well  over  the  edge.  She  should  be  instructed  to  boar  down 
daring  the  pains.  The  lateral  flexion  of  the  lumbar  jK>rtion  of  the 
trunk  should  be  sustained  by  the  hand  applied  to  the  pcrina?um.  The 
trunk,  as  it  advances  through  the  vulva,  should  be  wrapped  in  a  warm 

•  DCBOU,  "  ll^m.  dc  rAcad.  Roy.  dc  Med.,"  vol.  iii,  p.  450. 
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doth  and  raised  upward.  When  the  cord  appears,  it  should  be  drawn 
gently  downward  in  the  direction  of  one  uf  the  rec«8ses  to  the  side  of 
the  promontory  ;  in  case  the  cord  posses  between  the  thighs  of  the 
child,  it  should  be  released  by  slipping  it  over  one  hip.  From  this 
time  on,  the  palaations  of  the  cord  sliould  be  carefully  watched,  and, 
in  case  of  failing  strength,  extraction  shonld  be  resorted  to. 

With  one  hand  the  physician  now  supports  the  body  of  the  child, 
while  with  the  other  he  should  make  sustained  and  gradually  increa^ 
ing  pressure  upon  the  fundus  uteri.  The  p«tient  shonld  be  exhorted 
to  strain,  and  bring  into  play  all  the  aoxiliary  muscles  concerned  in 
expulsion.  During  the  passage  of  the  arms,  the  lateral  flexion  of  the 
body  should  be  promoted  by  raising  the  hips  and  supporting  the  jjeri- 
nffiom.  After  the  engagement  of  the  head,  it  is  desirable,  if  possible, 
to  commit  to  the  hands  of  a  skilled  assistant  the  maintenance  of  the 
supra-pubic  pressure.  When  the  face  reaches  the  coccyx,  the  physi- 
cian should  raise  the  body  of  the  child  toward  the  abdomen  of  the 
mother.  By  this  manoeuvre  the  occiput  is  pushed  upward  by  the 
pubic  wall,  and  the  chin  brought  forward  to  the  vulva.  The  delivery 
of  the  head  is  then  speedily  accomplished  by  pressing  the  forcheiid 
forward  with  two  fingers  applied  to  the  perinaeum  in  front  of  the  coc- 
cyx, or  introduced  into  the  rectum.  By  then  keeping  the  head  flexed, 
lacerations  of  the  perina?um  are  best  avoided. 

When  the  occiput  is  tnnied  posteriorly,  the  body  should  be  raised 
if  the  chin  is  arrested  at  the  symphysis,  and  depressed  when  flexion  ia 
complete. 


CHAPTER  XI. 


CONDUCT  OF  NOBMAL  LABOR. 


Prelimhiarj  prcparationii. — Examination  of  the  patient. — Uanagcment  of  the  first  staj^. 
—  Management  of  the  second  stage. — Preaervation  of  the  perinspttm. — DcliTery  of  tli« 
ahonldL'iK. — Tjins*  the  cord. — Third  or  placental  stage. — Care  of  patient  after  deliv- 
ery.— Treatment  of  perineal  lacerations. — Anesthetics  in  midwifery. 

It  is  hardly  an  exaggeration  to  state  that  the  greater  proport-ion  of 
the  sins  of  midwifery  practice  are  committed  in  the  management  of 
normal  labors.  It  is  ef|ually  easy  to  fall  into  errors  of  commission  and 
errors  of  omission.  It  is  as  necessary  to  know  when  to  abstain  as 
when  to  interfere.  It  is  an  old  but  always  good  rule,  not  to  meddle 
with  the  physiological  performance  of  a  function  ;  but  the  rule,  when 
applifni  to  obstetrics,  jiresupposcs  a  thorough  familiarity  with  the 
physiological  processes  of  childbirth,  and  the  contingencies  to  which 
women  in  parturition  are  cx])osL'd.  There  is  no  sense  in  reposing  a 
blind,  unreasoning  confidence  in  the  powers  of  Nature.    Indeed,  legit- 
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»Jor  interference  are  liable  to  arise  in  the  simplest 
^iliitude  of  the  medical  attendant  should  be  one  of  watch- 
ful expectaacj.  He  should  be  ready,  if  needful,  to  assua^  pain,  to 
forestall  dangers,  and  to  limit  the  duration  of  suffering. 

Preliminary  Preparations. — When  summoned  to  a  patient,  the  phy- 
sician should  go  armed  to  meet  the  sudden  emergeucieji  of  obstetrical 
practice,  llis  armamentarium  should  include  a  silver  catheter,  an 
Engliiiih  catheter  of  small  size  for  use  in  asphyxia  of  the  new-bora 
^hild,  a  pair  of  forceps,  needles  and  needle-holder,  and  silk  or  wire  for 

r^catUTBs,  a  Davidson  syringe,  with  long  nozzle  for  uterine  injections, 
and  ao  hypodermic  syringe.  He  should  go  provided  with  chloroform, 
Jlagendie'^s  solution  of  mor}»hia,  ergot,  the  perchloride  or  persulphate 
of  iron,  and  a  small  vial  of  sulphuric  ether.  At  the  house,  ice,  brandy, 
and  hot  and  cold  water,  should  be  had  in  readinefis. 

Aa  it  is  not  uncommon  for  women,  especially  among  the  poorer 
i,  to  test  the  experience  of  young  physicians  by  asking  details 
relative  to  the  arrangement  of  the  bed  upon  which  the  confinement  is 
to  take  place,  it  is  trusted  that  a  few  words  upon  the  subject  will  not 

[.lie  regarded  as  entirely  superOuous. 

The  bedstead  should  not  be  too  low.     If  against  the  wall,  it  should 

M>e  moved  out,  so  as  to  allow  easy  access  from  both  sides.  The  bedding 
ftbould  consist  of  a  hair  mattre«»  or  of  a  straw  palliasse.  Feather-beds 
are  an  abomination.  Over  that  portion  of  the  mattress  u[ion  which 
the  woman  exijects  to  lie,  a  rubber  cloth,  or  other  impervious  material, 
ihonld  be  spread.  Next  to  the  water-proof,  nurses  usually  lay  a  folded 
woolen  comforter  or  blanket  to  absorb  the  fluid  discharges.  The  whole 
is  then  covered  smoothly  with  a  sheet,  and  a  second  sheet,  folded  in 
iveral  thickneaaes,  is  laid  beneath  the  hips  of  the  patient.     All  these 

^proparationa  are  designed  to  limit  the  soiling  of  the  bedding  to  a  cir- 
ciunscribed  space,  and  to  facilitate  the  removal  of  the  discharges  after 
the  termination  of  the  delivery. 

Examination  of  the  Patient. — The  first  duty  which  devolves  upon 
the  physician  in  the  lying-in  chamber  is  to  examine  his  patient,  and  to 

kinfonu  the  family  if  "all  is  right  " — i.  e.,  whether  the  head  presents, 

[md  no  nnusual  obstacle  to  delivery  exists.     It  is  a  good  plan  to  cm- 
ay  external  palpation  in  every  case  where  no  opposition  is  made,  as, 

i^Ten  where  the  diagnosis  by  ordinary  vaginal  exploration  is  clear  and 
indisputable,  no  opportunity  should  be  lost  to  perfect  one*8  self  in 
mapping  out  tlie  fa^tus  through  the  abdominal  and  uterine  walls. 
The  ability  not  only  to  recognize  the  presenting  part,  but  the  ])ogition 
of  tJu9  entire  foetus  in  the  uterine  cavity,  i»,  in  many  cases  of  difficult 
labor,  a  possesion  of  priceless  value.  During  the  manipulation  of  the 
alKlomen,  fetal  movements  should  1x3  carefully  noted.  If  absent,  aus- 
cultation should  be  practiced  to  ascertain  whether  the  child  is  still 
alive.     The  internal  examination  should  take  cognizance  of  the  condi- 
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tion  of  tlie  vnlva  and  perina^uni,  the  state  of  the  rectum  and  bladder, 
the  length  of  the  vagina,  tlie  degree  of  dilatation  and  softening  of  the 
cervix,  the  amount  of  cervical  and  vaginal  secretion,  the  hardness  of 
the  child's  head,  and,  if  the  membranes  are  not  ruptured,  the  quantity 
of  amniotic  Unid.  It  is  customary  to  begin  the  cxaniinatioii  during  an 
intcna)  between  the  pains,  but  it  is  often  convenient  to  continue  the 
investigation  during  the  pains,  in  order  to  judge  of  their  efficacy  and 
character. 

The  history  of  the  case  should  enibrare  the  length  of  previous 
labors,  the  health  during  pregnancy,  the  number  of  times  the  woman 
has  been  pregnant,  and  whether  in  the  present  instance  she  has  ad- 
vanced to  full  time.  Inquiries  should  be  made  as  to  where  the  labor- 
pains  commenced,  as  to  tlieir  frequency  and  situation,  and  if  the 
membranes  have  ruptured. 

After  the  examination  of  the  patient  is  ended,  the  physician  is  ex- 
pected to  express  an  ojiinion  as  t^  the  ]irnbable  duratioi>  of  the  labor.  . 
It  is,  however,  necessary  for  the  responses  upon  this  point  to  ba^^l 
guarded  and  Delphic.  In  general  terms,  when  the  pelvis  is  normal, ^H 
the  head  well  flexed,  the  vagina  short,  and  the  cervix  and  jierinsum 
are  dilutable,  an  easy  and  rapid  labor  is  to  ho  anticipated  ;  while,  per 
contra,  with  a  snudl  pelvis,  tardy  llexiim,  a  long  vugiua,  and  rigidity 
of  the  uterine  and  periuetU  orifices,  a  tedious  period  of  waiting  is  to  be 
assumed.  Of  course,  too,  labor  is,  as  a  rule,  much  longer  in  primi- 
parai  than  in  ivomen  who  have  i)reviously  borne  children,  lloreovcr, 
with  few  exceptions,  the  result  dejiends  in  a  special  degree  upon  the 
energy  and  pcrsistcneo  of  the  jiains.  The  latter,  however,  represent 
always  the  uncertain  element  in  the  calculation.  If  the  pains  are 
go(Kl,  tlu'rcfore.  the  reservation  should  bo  made  that.  f<»r  a  short  labor, 
they  must  continue  as  at  the  beginning ;  while,  if  weak  and  powerless, 
it  should  be  stated  that  better  pains  will  be  needed  to  bring  the  labor 
to  a  speedy  conclusion. 

Maxagemext  of  the  First  Stage  of  Labor,' 

The  duties  of  the  physician  during  the  first  stage  of  labor  are,  in 
normal  cases,  extremely  simple.  Ho  slioukl  from  time  to  time,  say  at 
hourly  intervals,  repeat  the  examination,  with  a  view  to  inform  him- 
self of  the  progress  of  dilatation.  He  should  caution  his  patient  to 
pass  her  urine  frct|uentty-  In  case  of  reteiktion,  ho  should  draw  the 
water  with  a  ciitheter.  When  the  head  is  low  down,  the  urethra  often 
follows  its  convexity.  The  introduction  of  the  straiglit  female  cathe- 
ter may  then  bo  extremely  diHicult.  Many  rectmimend  in  such  cases 
a  silver  male  catheter  to  which  a  suibd^lc  curve  has  l>een  given.  I  use 
by  preference  the  English  flexible  catheter,  which  is  pa.ssed  easily,  pro- 
\ided  the  end  is  guided  by  the  index-finger,  through  the  anterior  vagi- 
nal wall,  to  the  point  of  contiict  between  the  head  and  the  symphysis 
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[^llMbia.  A  flattening  of  the  tube  by  pressure  to  an  extent  causing 
obbteration  is  not  likelj  to  t^kc  place  unless  the  catheter  be  email  or 
has  become  orer-pliable  from  long  use. 

If,  at  the  time  of  examination,  the  rectum  is  found  clogged  with 
fBBCes,  an  enema  should  be  ordered.  A  disposition  on  the  part  of  the 
patient  to  bear  down  during  the  first  stage  of  labor  should  be  dis- 
ecmnged,  as  wasting  her  strength  without  possessing  any  counter- 
boUncing  utility.  The  patient  should  be  encouraged  not  to  take  to 
bed  at  the  out^t  of  labor.  In  the  upright  or  sitting  posture,  gravity 
aids  the  fixation  of  the  head  and  promotes  dilatation. 

As  the  end  of  the  first  stage  approaches,  however,  the  woman 
should  undress  and  lie  down.  a»  the  pain«,  after  rupture,  as  a  rule, 
follow  one  another  with  rapidity,  and  make  locomotion  difficult.  To 
aroid  soiling,  the  night-dress  should  be  drawn  well  up  under  the  arms. 
Tidy  nurses  pin  a  folded  sheet  around  the  hips  of  their  patients  to 
arrest  the  soaking  of  fluids  upward. 

Rupture  of  the  membranes  is,  as  a  rule,  a  spontaneous  act.  Yet 
often  enough  something  may  be  done  in  the  way  of  shortening  labor, 
by  puncturing  the  membranes  so  soon  as  cervical  dilatation  is  com- 
plete. They  have  then  fulfilled  their  physiological  mission,  and  their 
persistence  simply  retards  the  advance  of  the  child's  head.  Artificial 
rapture  is  easily  effec-ted  by  means  of  a  straightened  haiqnn,  passed 
in  the  grf*oxo  between  the  index  and  middle  fingers  of  the  examining 
band  to  the  amniotic  pouch.  The  puncture  should  be  made  during  a 
pain,  at  a  time  when  the  membranes  arc  ten^e  and  separated  from  the 
acalp  by  a  deep  layer  of  Quid. 

Maxagemen't  of  the  Secoxd  Stage  op  Labor. 

The  management  of  the  second  stage  of  labor  calif  for  considerable 
Bt  on  the  part  of  the  medical  attendant  It  is  incumbent  upon  him 
to  make  frequent  examinations,  to  determine  the  degree  of  rapidity 
with  which  the  descent  of  the  head  takes  place.  80  long  as  the  ad- 
vance is  tegular,  he  should  abstain  from  interference.  Should  the 
puins  slacken,  however,  he  shonld  not  allow  the  duration  of  the  second 
Btago  to  exceed  the  i)hysiological  limits.  It  is  not  easy  to  define  ex- 
actly what  is  implied  in  the  expression  "physiological  limits."  As  a 
rule,  a  very  rapid  second  sta^e  is  not  physiological,  as  it  endangers  the 
integrity  of  the  vagina  and  perinieum,  and  predisposes  to  posf-partum 
hiemorrhagc.  Still,  now  and  then  labor  is  ended  by  a  single  pain  after 
rupture  of  the  membranes,  without  detriment  to  the  mother.  Of 
course,  such  cases  are  extremely  uncommon  in  primipara?.  They  re- 
quire an  unusually  distensible  condition  of  the  soft  part5.  and  an  ex- 
traordinary degree  of  resiliency  in  the  uterus.  On  the  other  hand, 
pressure  of  the  head,  after  its  descent  into  the  jielvic  cavity,  leads,  if 
too  long  continued,  to  pathological  changes  in  the  tissues  of  the  canal 


CONDUCT  OF  NORMAL  LABOR. 


The  Pbesehvatiok  of  the  Perinjeum. 

Bv  far  the  most  delicate  task  which  the  physician  has  to  folBIl 
toward  his  patient  in  tho  expulsion  stage  consists  in  so  regulating  the 
exit  of  the  child's  head  as  best  to  avoid  perineal  lacerations.  It  is 
needless  to  state  that  such  lacerations,  unless  of  slight  extent,  entail 
upon  women  a  variahle  degree  of  subsequent  discomfort  and  suffering. 
When  the  perineum  is  examined  with  care  after  labor,  a  practice  which 
should  be  invariable  with  a  conscientious  attendant,  the  frequent  oc- 
currence of  more  or  less  extensive  rupture  of  its  tissues  is  a  matter  of 
easy  confirmation.  Statistics  of  their  frequency  are  of  little  value, 
much  drpeuding  upon  individiutl  skill  in  munageniont.  Olshausen  * 
TCport?.  as  the  result  of  the  provontive  measures  adopted  at  the  clinic 
in  Halle,  during  a  period  of  ten  ytars,  5J11  per  cent,  of  perineal  in- 
i^urics  in  primipane  and  4'7  per  cent,  in  multipane.  These  percent- 
PS  did  not  include  slight  tears  confined  to  the  fncnulum,  lie  regarda 
15  [H^r  cent,  as  not  too  high  an  estimate  for  the  absolutely  unavoidable 
liK^ratious,  due  to  defective  distensibility  of  the  ])eriaa:"um,  and  to  tho 
disproportionate  size  of  the  child's  head. 

The  aim  of  prophylactic  mea^siires  should  be  to  develop  the  elas- 
ticity of  the  soft  partes  to  the  fullest  practicable  extent,  and  to  cause  the 
hca«l  to  pass  through  the  distended  orifice  of  the  vulva  by  its  smallest 
diameter.  Preliminary  softening  of  the  perin.'pum  is  best  accomplished 
by  the  continuous  but  not  too  rapid  deset'nt  of  the  presenting  part. 
The  relaxation,  as  a  rule,  begins  earlier  and  is  more  complete  in  mul- 
tiparcD  than  in  primipane.  In  a  few  cases  the  soft  parts  will  already 
hare  ceased,  by  the  end  of  the  first  stage  of  labor,  to  offer  any  effec- 
t  ir  to  delivery.     The  disteusibility  of  the  soft  ]>arts  may  bo 

i  ■  rrcd  from  the  presence  of  a  copious  discharge  of  glairy  mucus. 

When  rupture  takes  place,  the  vaginal  mucous  membrane  is  the 
structure  to  give  way.  In  the  ordinary  form,  the  perineal  body 
from  the  commissure  backward  to  the  rectum.  In  rare  cases,  a 
central  perforation  may  result,  and  the  child  be  expelled  through  a 
rent  situated  between  the  vulva  and  the  anus. 

When  the  head  begins  to  make  the  periiucum  bulge,  the  physician 
should  1h'  on  tho  alert,  and  inform  hiniK'lf  daring  each  contraction  of 
the  strain  to  which  the  parts  are  subjected.  At  first  it  is  only  neces- 
aary  to  rest  the  hand  liglitly  upon  tho  j)erinjpnm.  Direct  pressure  is 
to  be  avoided,  except  when  the  {HTinaMim  is  stretched  lo  a  membranous 
thitinessr,  and  the  danger  of  central  perforatiun  threatens.  As  the  head 
begins  Ui  distend  the  rulva,  the  tension  at  the  frienulum  should  be 
carefnlly  gauged  by  a  finger  introduced  iK-tween  tlie  labia.  Measures 
to  avert  rupture  may  be  classified  under  three  headings,  viz. : 

*  Otsail'SRy. "  Ucbcr  Dammverlctzung  und  Dammschutz,"  Yolkmaon'B  "  Sunml.  kiln. 
Vortr,"  Xo.il,  p.  860. 
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1.  Those  designed  to  check  the  exit  of  the  head  before  the  fullegt 
expansion  ha.s  been  secured,  siiul  to  iirevent  expuisinn  during  the  acme 
of  a  pain,  when  the  borders  of  the  orifice  are  most  rigid. 

2.  Measures  wliicli  imjKirt  an  upward  movement  to  the  head,  with 
a  view  of  makiug  all  uuoefujiied  spaee  hoiienth  tlie  arcli  of  the  pubes 
available. 

3.  Measures  which  favor  expulsion  during  the  interviU  Ijetween  tha 
pains,  or  at  least  after  tlie  acme  liii-^  subsided. 

In  ordituirv  cases  Hohrs  method,  recommended  by  Olshauscn,*  has 
rendered  me  excellent  service.  It  consists  iu  ajiplyiug  the  support, 
not  to  the  perimeura,  but  to  the  presenting  part.  To  this  end  the 
thumb  fihrtuld  be  Hpjdied  anteriorly  to  the  occiput,  and  the  index  and 
middle  fingers  posteriorly  upon  that  portion  of  the  head  which  lies 
nearest  to  the  commissure.  The  unconstrained  position  of  the  hand 
enables  the  operator  to  exercise  effective  pressure  in  the  direction  of 
the  vagina,  while  the  posterior  fingers  favor  the  rotation  of  tlie  head 
under  the  pubic  arch.  The  patient  should  at  the  same  time  lx>  directed 
not  to  hold  her  breath  during  the  pains,  except  when  they  are  weak 
and  powerless.  Where  the  impulse  to  bear  down  is  irresistible,  chlo- 
roform should  bo  given  to  annul  the  excessive  reflex  irritfthility. 
Under  the  nio>t  skillful  management,  laceration  is  liable  to  cKJcnr, 
unless  the  physician  is  able  to  control  the  action  of  the  auxiliary  ex- 
pulsive forces. 

So  soon  as  the  bi-parietal  diameter  passes  the  tense  border  of  the 
vnlva,  the  iterinreum  retracts  rapidly  over  the  face,  and  tlio  ex^nilsion 
of  the  head  is  completed.  Jt  is  during  this  period  that  laceration  is 
most  apt  to  occur.  This  danger  is,  however,  greatly  lessened  if  the 
head  is  made  to  issue  through  the  orifice  after  the  pain  has  subsided, 
and  wlien  the  soft  parts  are  in  a  relaxed  and  dilatable  condition.  To 
accomplish  this,  iu  many  instances  where  the  resistance  to  be  over- 
come is  slight,  it  is  sufficient  for  the  woman  to  hold  her  breath  during 
an  interval  between  the  pains,  and  voluntarily  call  into  jday  all  the 
muscles  of  exjiiration.  In  the  hirger  proportion  of  cases,  however, 
these  efforts  arc  futile,  because  of  the  comparatively  feeble  motor-force 
brought  into  action. 

An  excellent  method  of  manual  delivery  we  owe  to  Ritgen,f  which 
consists  in  lifting  the  head  upward  and  forward  through  the  vulva, 
between  the  pains,  by  pressure  made  with  the  tips  of  the  fingers 
upon  the  [M?rin*um  liehind  the  aun«.  cloae  to  the  extremity  of  the 
Coccyx.  Of  course,  the  method  is  only  available  after  tlie  head  bus 
descended  sufficiently  for  the  pressure  to  be  exjrted  upon  the  frontal 
region. 

*  0L8nAt;sE!<i,  toe.  cil.,  p.  366. 

f  Olshausen,  "  L'cbcr  Dammvcrletzong  uad  Damm^chuts,"  Volkniaaa's  *'  Sammlanf.," 
No.  41,  p.  309. 
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Rectal  expression  lias  lutoly  found  wurm  advocates  in  Olslmusen* 
and  Ahlfeld.f  The  nianauvre  consists  in  paseing  two  fingers  into  the 
rectum  toward  the  close  of  the  second  stage  of  labor,  and  hooking 
them  into  the  mouth  or  under  the  chin  of  the  child  thraiiffh  the  tljin 
recto-vaginal  septum.  By  jircssing  tlie  face  forward  and  ujiwanl,  the 
normal  rotation  of  the  head  beneath  the  pubic  arch  can  be  effected, 
and  delivery  can  be  accomplished  between  the  pains  at  the  will  of  the 
opiTator. 

When  rupture  is  felt  to  be  imminent,  mnck-modesty  should  be  dis- 
carded, and  the  parts  imperiled  should  be  unhesitatingly  exjwged  to 
Tiew.  If,  owing  to  its  excessive  elasticity,  the  occiput,  in  place  of 
being  directed  forward  to  the  vulva  by  tlie  perinfeum,  distends  the 
latter  so  that  central  |x?rforation  thi-catcus,  the  hand  should  be  applied 
in  Buch  a  way  as  to  give  direct  support  to  the  stretched  tissues  and  to 
giitdc  the  head  upward  to  the  outlet.  If,  on  the  other  band,  the 
dangt* r  arises  from  defective  elasticity,  tlic  physician,  standing  to  the 
right  of  the  patient,  with  his  face  toward  the  foot  of  the  bed,  should 
poAs  the  left  hand  between  her  thighs  and  press  the  head  upward  and 
inward,  during  each  ]iain.  with  the  thumb  and  two  fingers,  as  previ- 
ODsly  des^cribcd.  At  the  eame  time,  the  movement  of  extension,  should 
it  threiiteu  danger  to  the  parts,  sliould  bo  hindered  by  pressing  back- 
ward npon  the  frontal  region,  through  the  perin*um,  with  the  disen- 
gaged hand. 

Dr.  Goodell  J  recommends  hooking  two  fingers  into  the  anus,  and 
drawing  the  perinH?um  forward  during  a  pain,  to  remove  the  strain 
from  the  thinned  border  of  tlie  vulva,  and  to  promote  the  elasticity  of 
the  tisanes. 

F>»*:l)endcr*  places  the  patient  u])on  the  left  side;  then,  standing 
behind  her.  ho  seizes  the  head  between  the  index  and  middle  fingers  of 
the  right  hand,  apj)lied  to  the  occiput,  and  the  tliumb  tlirust  aa  far 
into  the  rectum  as  possible.  By  tliisnmnoMivre  the  head  is  held  under 
complete  control,  the  rectal  wall  hardly  affecting  the  grip  in  any  ap- 
preciable manner.  During  a  pain  the  progression  and  extension  of 
the  head  are  readily  prevented.  During  the  interval  between  the 
fMiins,  by  pressure  with  the  thumb  through  the  rectum  and  the  poste- 
rior portion  of  the  i>erinasum,  the  head  can  be  pressed  forward  and  oiit- 
wanl  at  the  will  of  the  operator. 

Between  pains,  I  have  been  in  the  habit,  in  cases  of  rigidity,  of 
alternately  drawing  the  chin  downward  through  the  rectum  until  tlio 
bead  distends  the  pcrinaeum,  and  then  allowing  it  to  recede.     It  is  as- 


•  8te  AnLFELD,  "  Das  Dammschntz  Vcrfabvcn  nacli  Illt^en,"  "  Arch.  f.  Gyn«ck.,"  vi, 
p.  279. 

X  OooPKU..  "Am.  Jour,  of  the  Med,  ScL,"  January,  1871. 

•  K*snit.vi.KU,  "  Zlschr.  f.  Gcburtsh.  und  Gynoek.,"  15 J.  ii,  H.  1,  p.  88. 
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tonishing  how  often  apparently  the  nio»l  obstinate  resisumco 
overcome  by  tlie  8im]ili'  repetition  of  this  to-and-fro  movement,  the 
parts  rapidly  becoming  soft  imd  distensible.  Of  course,  it  should  be 
discontinued  the  moment  contraction  bccfinji,  and  care  should  be  taken 
to  effect  delivery  after  uterine  action  has  subsided. 

With  judicious  management  ihe  number  of  unavoidable  lacerations 
can  be  restricted  to  a  small  proportion  of  cases.  Still  there  are  indi- 
vidual iicculiiirities  which  will  now  and  then  render  abortive  the  best 
prophyliiftic  mexsure-.  In  this  category  I  have  already  alluded  to  a 
primitive  luck  i4  development  of  the  maternal  i>arts,  to  unusual  size 
of  the  child's  head,  and  to  the  excessive  rigidity  of  the  perinajum  in 
primipariB,  especially  after  the  thirtieth  year.  In  addition,  should  bo 
mentioned  eases  where  the  })ubic  arch  is  diminished  by  (he  approxi- 
mation of  the  pubic  rami,  or  where  the  tissues  have  been  rendered 
friable  from  chronic  oedema,  from  a  varicose  conditicm  uf  the  veins, 
from  condylomata,  from  syphilitic  sores,  or  from  inllammatory  iufil- 
tnitiou  conseipicnt  u[Mm  undue  prolongation  of  the  second  stage  of 
labor.  Lucerutious  are  more  frcf[uent  in  oceipito-j)Osterior  positions, 
and  in  the  delivery  of  the  after-comiug  head,  where  hasty  extraction 
is  dennuidod  in  thv?  interest  of  the  child, 

AVhen,  in  the  judgment  of  the  physician,  rvipture  of  the  periuaeum 
seems  inevitable,  ho  is  justified  in  making  lateral  incisions  through  the 
vulva  to  relieve  tlie  strain  ujjon  the  recto-vaginal  Kcptum.  To  this 
operation  the  term  episiotomy  is  applied.  By  it  not  only  is  the  danger 
of  deep  laceration  tlirougli  tlie  sphincter  ani  prevented,  but,  owing  to 
their  eligible  position,  tlie  wounds  themsel  ves  are  capable  of  closing  spon- 
taneously ;  whereas,  when  laceration  follows  the  raphe,  the  retraction  of 
the  transversi  perina^i  muscles  causes  a ga])ijig  to  take  place  which  inter- 
feres with  immediato  union.  As,  however,  every  wounded  surface  is  a 
source  of  danger  in  childbed,  episiotomj"^  should  never  be  performed 
ao  long  as  hope  exists  of  otherwise  preserving  the  periuspum.  It  is 
essentially  the  operation  of  young  practitioners,  the  occasions  for  ita 
emphiyment  diminishing  in  frequency  with  increasing  experience. 
The  chief  resistance  encountered  by  the  head  is  not  at  the  thin  border 
of  the  vulva,  but  is  furnished  by  a  narrow  ring  situated  half  an  inch 
above,  and  composed  of  the  constrictor  cunni,  the  transversi  ]>orina3i, 
and  flomctimes  of  the  levator  ani  muscles.  Incisions  should  \w  made 
during  a  pain,  when  the  ring  becomes  tense  and  rigid,  and  is  easily 
recognized  with  the  finger.  As  it  is  not  desirable  that  the  head  should 
be  driven  suddenly  through  the  vulva  during  the  act  of  oi>eraling,  the 
time  selected  for  performing  episiotomy  should  be  at  the  canimence- 
ment  or  close  of  a  contraction.  The  division  of  tiie  rigid  libers  may 
be  accomplished  by  means  of  a  blunt-pointed  bistoury,  or  a  pair  of 
angular  scissorj.  So  far  as  practicable,  the  incisions  should  be  con- 
fined to  the  vagina,  and  should  not  exceed  three  quarters  of  an  incli 
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in  leugth.  In  cases  where  the  liead  is  on  tlie  ove  of  expulsion,  the 
bJ8tourv  may  lie  introJuced  flat  between  it  and  the  vagina,  half  an  inch 
anterior  to  the  commissure,  and  the  section  made  from  within  outward. 
Carp,  however,  should  be  taken  at  the  same  time  to  avoid  severing  the 
cxtfnial  skin,  by  drawing  it  jus  far  hack  as  possible.*  In  central  per- 
foration it  is  best  to  divide  the  baud,  loft  attached  to  the  rulva,  as  its 
pix'^ervation  is  of  no  advantagre. 

The  Delivery  of  the  Shoulders. — ^Vfter  the  expulsion  of  the  Load, 
mucus  should  bo  wii;»cd  from  the  mouth  aud  nose,  and  cleared  from 
the  throat  w^ith  the  finger,  should  laryngeal  riilctt  indicato  an  embar- 

>nMmentof  the  respiration.  If  the  cord  is  found  coiled  aruuud  the 
neck,  it  Fh<ujld  be  looseni'd  hy  drawing  upon  the  plucontnl  end  until 
the  shoulders  can  pass  rea<lily  through  the  loop,  iShould  this  be  found 
impossible,  eitlier  because  the  cord  is  unusually  short,  or  because  it  is 
urotuid  several  times  around  the  body,  a  ligature  should  be  applied, 
tlie  conl  e.hi»uUl  he  cut  between  the  ligature  and  ilio  ])laceuta,  and  de- 
livery should  be  hastened  by  manual  cfforts.f 

In  the  majority  of  cases  the  shoulders  are  expelled  spontaneously. 
Still,  it  is  a  gofkl  plan  to  expedite  the  descent  by  jjressure  made  with 
the  left  hand  at  the  fundus  of  the  uterus.  Care  must  be  taken  lest 
the  lower  shoulder  convert  a  slight  tear  in  the  perina'um  into  an  ex- 
tenisirc  laceration.  The  right  hand  should  therefore  he  applied  to  the 
periuffum  in  such  a  way  as  to  lift  the  shoulder  upward,  and  at  t!ic  same 

"time  furnieh  a  bridge  over  which  it  can  elide  in  its  movement  forward. 
Sometimes  after  the  passage  of  the  head  a  deep  vaginal  laceration  co- 
vxists  with  an  intact  condition  of  the  external  jjarts.  The  shoulder 
then  tears  through  the  skin,  and  acompletc  rupture  ensues.     Olshau- 

ften  recommends,  incases  where  rupture  is  jmraincut,  to  turn  theshouU 

^4ers  po  that  they  clear  the  vulva  in  an  oblique  or  tntnsvorso  diameter. 
If,  after  birth  of  the  head,  the  child  does  not  breathe,  and  asphyxia 
threaten**,  the  physician  should  rub  the  utenis  with  the  hand  througli 
the  ah<iijniinal  wall,  to  excite  a  puin,  during  which  he  should  urge  the 
pfttient  to  prcsa  down,  and  thus  aid  expulsion.  1'he  most  common 
hindrance  to  delivery  consists  in  an  arrest  of  the  ui>]:>cr  shoulder  be- 
neath the  pubes.  Usually  its  release  is  readily  elfectcd  hy  seizing  the 
sides  of  the  head  with  the  two  hands  and  drawing  directly  dowiiwarrl. 
It  is  rarely  necessary  to  raise  the  head  subsefjueritly,  or  to  liook  the 
ftnger  into  the  armpit  to  extract  the  posterior  shoulder. 

Tying  the  Cord. — When  the  cord  is  torn  across,  as  sometimes  hap- 
pens in  street-births,  no  ha>morrhage  tfl-kes  place  from  the  lacerated 

I  Teasels.     Of  course,  this  occurrence   deprives  the  physician   of  the 

•  OtsHAfrtS,  loe.  eil.,  pp.  37i,  373. 

f  Takxier  recommends  dividing  the  curd,  uad  then  oomprcssing  the  proximal  end  be- 
tween the  thumb  and  the  index-finger.  The  proximal  end  h  distinguished  bj  the  spout- 
tog  of  the  two  umbilical  arteries. 
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power  of  choosing  the  point  at  which  the  division  shall  he  made.  As 
it  is  desirable,  far  the  sake  of  convenience,  to  sever  the  cord  about  two 
inches  from  the  navel,  it  is  the  custom  in  all  civilized  countries  to  out 
it  with  scisBor,"^,  and  to  prevent  liiemorrhage  by  the  iippliciition  of  a 
ligature.  Almost  any  material  may  be  employed  for  tiic  latter  purjxjse. 
though  nothing  is  so  handy  as  the  narrow  flat  bobbin  which  most 
nurses  keep  in  readiness.  The  ligature  should  be  applied  tightly,  and 
the  cut  surface  should  subser[ueiit!y  be  examined  once  or  twice  by  tlje 
p!iysician  before  leaving,  to  make  sure  that  the  arteries  are  snffi- 
ciontly  compressed  to  prevent  oozing  from  taking  place.  The  cord 
should  be  held  in  the  hollow  of  the  band  at  the  time  of  it?  division, 
to  avoid  the  jtossibility  of  including  accidentally  any  j»ortion  of  tJie 
child  between  the  blades  of  the  scissors.  Commonly  two  ligatures 
are  applied,  and  the  cord  is  severed  between  them,  though  the  ques- 
tion of  otic  or  two  ligatures  is,  except  in  twin  pregnancies,  of  trifling 
importance. 

In  practice  it  is  very  desirable  that  the  phyiiioian  should  understand 
the  physiological  difference  between  the  elTects  of  the  early  and  those 
of  the  late  application  of  the  ligature.  The  custom,  as  rogiirds  this 
point,  lias  been  by  no  means  uniform.  The  ancients  deferred  the  liga- 
ture until  after  the  expulsion  of  the  placenta.  Mauricean,  Clement, 
and  Deventer  followed  the  .same  plan,  but  employed  artificial  expe- 
dients to  complete  the  third  stage  of  labor  rapidly.*  The  common 
practice  at  the  present  thu-  is  to  tie  the  cord  immediately  after  the 
birth  of  the  child.  Still,  there  have  not  been  wanting  in  recent 
times  warning  voices  against  precipitate  action.  Nagel  adnsed  wait- 
ing until  the  pulsation  of  the  cord  had  ceased  ;  Braun  f  tirst  describes 
the  changes  from  the  fetal  tu  the  post-natal  circulation,  and  tljen  says  : 
"  This  stupendous  i)roccss  should  be  taken  into  consideration  in  tho 
treatment  of  every  cose  of  labor,  and  because  of  it  the  cord  should 
never  be  severed  or  tied  so  long  as  ]ironounc«t  jHilsalions  can  be  felt 
near  the  navel."  Stoltz  |  noticed  that,  "  after  the  child  has  respired 
well,  division  of  the  cord  is  followed  by  an  insignificant  loss  of  blood, 
while,  after  immediate  section,  lilood  epcapes  ]i>  abundance." 

In  1875  Budin,  at  that  time  interne  at  tlie  Jlatcrnite  of  Paris, 
undertook  t!ie  following  experiments  at  the  suggestion  of  Professor 
Tamier :  In  one  series,  the  cord  was  tied  immediately  after  tl»e  birth 
of  the  child,  and  the  blood  which  escaped  from  the  plucental  extrem- 
ity was  measured  ;  in  the  otlier,  the  cpiantityof  Itlond  was  (k'termine<l 
in  cases  where  the  cord  was  not  tied  until  several  minutes  after  de- 
livery.    By  a  comparison  of  the  results  thus  obtained,  he  found  that 

*  Budin,  "  A  quel  moment  doit-on  oii^rer  la  ligature  du  cordon  onibilical  ?  "  "  Publi- 
caUoiu  du  '  Profrrta  Mi'dical  V'  l^VO. 

t  Brauh,  "LehrbiJih  dcrGifburtfhulfc,"  p.  192. 

X  Stoltz,  nrt.  "  Accouchement  nuturcl,"  "  Nourcau  Dictionnairc,"  p.  288. 
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the  avorngo  amount  of  placental  blood  was  three  ounces  greater  in 
the  first  timn  in  the  second  seriea  of  exjjerimeuti.*  Welcker  estimated 
the  entire  quantity  of  the  blood  in  the  infant  at  one  nineteenth  thu 
weight  of  the  h<«ly,  which  would  amount,  in  a  cliild  of  seven  poumlf^. 
to  six  ounces.  To  tie  the  cord  immediately  after  birth  would  there- 
fore  be  equivalent  to  robbing  the  child  of  three  ounces  of  blood  which 
would  otherwise  pass  into  ila  eireuhttion.  This  Btartling  result  has  in 
the  maiu  been  abundantly  coulirmed  by  subsequent  observers.  Two 
yean  later  (1877),  8chucking,  extending  Budin's  experimenta  by 
weighing  the  child  at  birth,  and  then  observing  the  changes  that  took 
ploct!  up  to  the  time  of  the  cessation  of  the  phicental  circulation,  found 
that  ibe  ehiUl  gained  from  one  to  three  ouueea  in  weight  by  delay.  It 
is  certain  that  these  amounts  do  not  represent  the  entire  increase,  as  a 
portion  necessarily  escapes  observation  in  the  interval  that  must  elapse 
before  the  weight  can  be  ascertained. 

There  is  a  difference  of  opinion  as  to  the  mechanism  by  which  the 
troo^for  of  the  blood  from  the  placenta  to  the  child  t^ikes  place.  Ac- 
cording to  Jiudin,  the  }irincipal  factor  in  the  aceomplishment  of  the 
'tesult  is  thoracic  aiqiiration.  With  the  tirat  breath,  the  alllux  of  blood 
to  the  lungs  develojw  a  "  negative  pressure  "  in  the  vessels  of  the  larger 
circulation,  so  that  a  guotion  force  is  exerted  upon  the  placental  bhx>d, 
which  continues  until  the  e«iuilibriuni  is  restored.  To  tie  the  cord 
prematurely,  therefore,  is  to  cut  off  from  the  child  a  supply  of  blood 
for  which  the  establishment  of  the  pulmonary  cireuiation  had  created 
a  physiological  need. 

Schucking.t  on  the  contrary,  maintains  that,  after  the  first  inspira- 
tion, thonicic  expansion  ceases  to  ojierate  as  an  active  force,  and  that 
the  main  agent  which  drives  the  blooil  from  the  i)lacenta  through  the 
nmbilieal  vein  is  the  compression  exerted  by  the  retraction,  and,  at 
intcrruls,  by  the  contractions  of  the  uterus. 

The  ditTerence  in  the  theoretical  standiioint  of  these  two  observers 
b  of  practical  importance,  for,  if  the  movement  of  blood  to  the  child 
iwaltd  from  thoracic  aspiration,  the  quantity  which  enters  its  circula- 
tion will  not  exceed  its  rei|uirenients  ;  while,  if  the  movement  is  duo 
to  uterine  compression,  the  que.stiun  arise.'^  as  to  whether  the  forcible 
tniagfusion  thus  accompHshed  is  compatible  with  the  child's  safety 
and  welfare.  The  ultimate  decision  will  depend  partly  upon  experi- 
invnt^d  and  partly  upon  clinical  observations.  ProvisiunaHly,  thecal© 
stands  :i.«  follows  :  The  maiinnu'tric  observations  of  IJibemont  J  show 
that  the  prejjsiu'o  iu  the  umbiJical  arteries  is  uniformly  greater  than  that 


•  Bcnnr,  /<>■?.  eil. 

f  ScnCntiNo,  "  Zar  Physiolo^e  der  Nachgeburtsperiodc,"  "  Berl.  klin.  Woch.,"  Nos. 
1  anil  2,  IH77. 

X  ItinKwoKT,  "Rcchcrcbe<  Biir  la  tcnciion  <lu  sang  dana  los  vaissoaux  du  fu>tus  ct  du 
oouT(;»u-n«,"  -  Arolj.  dc  Tocol.,"  October,  1879. 
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in  the  nmbilical  vein  ;  during  a  spries  of  deep  inspiration?  and  cxpi- 
rationa,  tbo  blood  in  the  umbilical  Tein  is  subject  to  marked  oscilla- 
tions :  after  the  pulsations  of  the  cord  have  ceased,  the  uterine  con- 
tractions alono  are  insufficient  to  proiwl  the  ])lacental  blood  through 
the  umbilical  vein  to  tlie  infant.  Again,  Budin  (diiscussion  upon 
Ribemont's  paper),  in  a  breech-delivery,  compressed  tlio  cord  at  tho 
vutva  tvs  far  Jis  possible  from  the  navel ;  at  birth,  the  vein  was  dis- 
tended with  bluod,  but  with  the  first  inspiration  it  was  instantly 
emptied.  Thoracic  apjjiration  doea,  therefore,  exist  as  an  opemtive 
force.  On  the  other  hand,  Scliiicking  found  that  when  the  placenta 
was  rapidly  expelled  by  Credo's  method,  so  aa  to  remove  it  from  the 
influence  of  uterine  retraction,  the  prci^sure  in  the  vein  wa^  .slightly 
lessened,  and  the  total  amount  of  blood  transferred  to  the  infant  was 
greatly  restricted. 

According  to  the  clinical  observations  of  Budin,  Ribemont.  and 
Schiicking,  infants  which  have  had  the  benefit  of  late  ligation  of  the 
cord  are  red,  vigorous,  and  active,  whereas  those  in  wliich  tho  cord 
is  tied  early  are  apt  to  be  pale  and  apathetic.  Ilofmeier,*  RibemonU 
Budin,  and  Zweifel  f  have  shown  that  the  loss  of  weight  which  occurs 
in  the  first  few  days  following  confinement  is  less  in  amount  and  of 
shorter  duration  when  tho  cord  is  ivot  tied  until  after  the  pulsations 
have  ceiiscd. 

There  appear  to  be  no  harmful  results  to  the  eliild,  growing  out  of 
the  practice  of  late  ligation.  Porak,  indeed,  reports  two  cases  of  dark 
vomiting,  two  of  mehpua.  and  two  with  sanguineous  discharges  from 
the  vagina,  which  he  is  convinced  were  tho  result  of  tlie  practice  ;  bnt 
the  extensive  trial  to  which  it  has  since  been  subjected  in  the  principal 
lying-in  institutions  of  the  Continent  have  sutficicntly  demonstrutcd 
that  it  is  exempt  from  danger. 

In  late  ligation,  the  amount  of  blood  retained  in  the  placenta  and 
the  increajjc  in  the  weight  of  tho  child  differ  materially  in  ditTerent 
casos,|  a  difference  wliieh  i*eems  to  indicate  that,  m  long  iis  the  placen- 
tal cirL'ulation  is  left  undisturbed,  the  amount  of  blood  pa.<sing  to  the 
child  will  be  measured  by  its  needs.  In  a  case  of  Illing's,*  on  the  _ 
other  hand,  aftt-r  the  placenta  had  been  expressed  from  tho  uteras,  itsH 
contents  and  that  of  the  cord  were  forcibly  sfineezed  into  the  circula- 
tion of  the  child,  and  death  followed  from  over-distention  of  the  heart. 
Porak  and  Georg  Violet  ||  claim  that  there  is  a  special  predisposition 

•  "  Der  Zcitpunkt  dor  Abnaliclung,"  etc.,  "  Ztschr.  f.  Gebui-tsli.  u.  fivnack.,"  iv.  1,  p. 
114. 

■f  ZwEirKL,  "  Ci-ntrjilW.  f.  Gynaek.,"  No.  1. 

X  See  WiCNKB,  "  lii'ber  die  Einfluas  der  Ahnabelunjrsecit  ouf  den  miilirehftit  dcr 
Placenta,"  "Arch.  f.  Oynack.,"  xiv,  I,  p.  34;  also,  Meyer,  "Ccnti-Rlbl.  i.  Gynaek.," 
1376,  No.  10.  »  "  Inaiig.  Dim.,"  Kiel,  1877. 

I  Geobo  VioLBT,  "  Ui'bL'P  die  Gdbsut'ht  der  Ncugeborcaun  und  die  Zclt  dcr  Aboftbo- 
lung,"  ViKCHOw'a  "  Archlv,"  Uxx,  2,  p,  SS3. 
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to  icteras  in  children  when  tl>o  cord  is  tied  after  the  placental  circula- 
tion lirts  f'ejfcsed.  Violet  attributei?  the  discoloration,  not  to  bile-pig- 
ment, but  fo  a  rapid  disintegration  of  the  excess  of  blood-corpuscles. 
Ht'lot,  he  sayg,  found,  on  the  first  day  after  the  birth,  a  difference  of 
uine  hundred  thousand  corpuscles  to  the  cubic  millimetre  between 
caees  of  lat<^  and  those  of  carJy  ligation,  while  on  the  ninth  day  the 
difference  fell  to  three  hundred  thousand.  Others  have  failed  to 
notice  any  characteristic  icteric  discotoration  peculiar  to  late  ligation. 
Neither  Porak  nor  Violet  attaches  any  pathological  Bignificance  to  the 
STmptom. 

The  outcome  of  the  foregoing  observations  may  fairly  be  stated  as 
follows  : 

1.  The  cord  should  not  Ik*  tied  until  the  child  has  breathed  vigor- 
ously a  few  times.  When  there  is  no  occasion  for  haste  arising  out  of 
Uje  c<*ndition  of  the  mother,  it  is  Bafcr  to  wait  until  the  pulsations  of 
the  cord  have  ccji^ed  altogether. 

2.  I^ate  ligation  is  not  dangerous  to  the  child.  From  the  excess  of 
blood  contained  in  the  fetal  portion  of  the  placenta,  the  child  receives 
into  its  system  only  the  amouut  requisite  to  supply  tlie  needs  created 
by  the  opening  up  of  the  pulmonary  circulation. 

3.  Until  further  observations  have  been  made,  the  practice  of  em- 
ploying uterine  expression  previouH  to  t}'ing  the  cord  is  (piestionable. 

4.  In  children  bom  pale  and  anaemic,  suffering  at  birth  from  gyn- 
eo|K>,  late  ligation  furnishes  an  invaluable  means  of  restoring  the  equi- 
libriam  of  the  fetal  circulation. 


Management  of  the  Thibd  or  Placf.ntal  Stage  of  Labor. 

The  duties  of  the  physician  in  the  third  stage  are  to  guard  against 
haemorrhage,  to  promote  uterine  contractions,  and  to  further  the  ex- 
pnlfiion  of  the  placenta,.  These  objects  are  best  fulfilled  by  manipula- 
tions throu-jh  the  abdominal  walls.  Tractions  upon  the  cord  should 
not  be  resorted  to  before  the  placenUi  begins  its  descent  into  the 
\iigina.  The  method,  at  jiresent  in  vogue,  of  ex|)ressing  the  [ilacenta 
by  seizing  the  uterus  through  the  abdominal  coverings,  is  associated 
ijidiasoluhly  with  the  name  of  CrcdL-.  for,  tirougli  the  value  of  friction, 
of  kneading,  and  compression,  was  a])preciatod.  as  their  writings  show, 
by  Mauriceau.  Robert  Wallace  Johnson,  Joseph  Chu'kc,  Husoh,  Mayer, 
and  others,*  it  remained  for  Crcdc  to  elevate  placental  expression  to 
the  rank  of  a  recognized  procedure  of  obj^tetric  practice. 

Cretle'g  method  consists  essentially  in  applying  at  lirst  light  and 
afterward  stronger  friction  to  the  fundus  of  the  uterus  until  an  ener- 
getic contraction  is  obtained  ;  at  its  height  the  uterus  is  grasped  so 
that  the  fundus  rests  in  the  palm  of  the  baud,  with  the  fingers  to  the 

*  For  hinorical   references,   vidt  Riol,    '^D^livroncc   par  expression,"  G.  Massok, 
1B90:  UcxDK,  "Obstetric  Palpation,"  p.  10». 
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front.  The  exercise  of  circular  compression  forces  the  placenta  from 
tijo  uterus,  or  in  case  of  failure  the  process  may  be  reiieateil  unLil  the 
object  is  aceompliished.  It  is  true  that  the  expulsion  of  the  placenut 
will,  a?  n  rule,  occur  spontancunsly.  The  unaided  uterus  is,  bow- 
ever,  liable  to  relax,  and  heconie  the  source  of  hiemorrhage  ;  or,  where 
the  delivery  does  not  take  jilace  .speedily,  it  may.  on  the  otlier  hand, 
close  dawn,  so  aa  to  imprison  the  placenta  within  its  cavity.  The  great 
merit  of  Credo's  method  is,  that  by  maintaining  retraction  it  prevent* 
ha>morrba<ic,  and  by  promoting  s])oedy  expulsion  it  guards  agnin^t 
the  duiigei*s  uf  retention.*  When  eystenialically  practiced,  the  bug- 
bear known  as  adherent  placenta  is  the  rarest  of  accidents.  The  prac- 
tice is  not  dirticuU,  and  is  devoid  of  danger.  To  be  successful,  how- 
ever, exprcfijfion  should  he  practiced  only  during  a  contraction,  and  tlie 
pro])iulj:ive  force  should  be  directed  from  the  fundus  downward  in  the 
axis  of  the  uterus.  Spiegelberg  j  lays  great  stress  on  exercising  com- 
pression of  the  uterus  from  the  moment  the  head  emerges  from  the 
vulva,  and  not  waiting  until  the.  delivery  of  the  child  is  ended.  My 
so  doing,  general  contnictiona  are  maintained,  and  the  detachment  of, 
the  placenta  promoted. 

The  evidi-ncc  of  the  expulsion  of  the  placenta  is  furnished  to  the 
operator  by  his  feeling  the  anterior  and  posterior  uterine  walls  in  con- 
tact with  one  another.  By  then  pre?!sing 
the  uterus  downward  in  the  axis  of  the 
brim,  it  is  often  possible  to  drive  the  pla- 
centa into  the  vagina  and  through  the 
vulva.  There  is  no  objection,  however, 
lit  this  stage,  to  expediting  delivery  by 
drawing  ution  the  cord  downward  and 
backward,  while  at  the  same  time  the 
uterine  pressure  is  maintained.  The  ex- 
traction of  the  placenta  should  t^ke  pli 
slowly,  to  avoid  tearing  the  membrane 
As  the  placenta  passes  the  \ix\\a  it  should 
be  made  to  revolve  so  as  to  twist  the  mem- 
branes into  a  cord,  which  should  be  witli- 
drawn  with  the  utmost  care.  If  the  mera- 
branes  arc  felt  to  give  way  at  any  point, 
the  fingers  should  be  introduced,  if  npces- 
sary,  into  the  vagina  to  seize  them  abore 
the  site  of  the  laceration,  and  the  rcv 
Kioval  should  be  proceeded  with  by  gen- 
tle manipidations. 
When  the  mechanism  of  placental  delivery  is  not  interfered  wi< 
by  premature  tractions  upon  the  cord,  the  placenta  descends  edgewise 
•  Rioi.,  loc.  «/.,  p.  34.  f  SnuoKLUEiiG,  "  Lelirbucb,"  p.  1«2. 
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Via.  181. — Sliown?  tLo  effect  <>i 
|>reiimtun!  tnictious  U|>on  ihu 
cord.    (Sohultio.) 
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Ihronph  the  rorvix,  Jiiid  it?  expulsion  is  offocteil  with  the  h)ss 

a  iritljug  amount  of  blood.*     Whou  extraction,  on  the  contrary 

tempted  previous  to  dcscout  by  pulling  upon 

tho  oonl,  the  cfutral  jxirtiou  of  the  ]>]acentji 

is  dnig^^ed  into  the  cervix,  Avhile  the  hor- 

derii  are  inverted  in  such  a  way  as  to  form  a 

top-like  euvity.      This  disturbance  of  the 

iiornuU  mifhanisra  not  only  increases  the 

difliculty  of   delivering  the   placenta,   but 

cauBOa  the  latter  to  exercise  a  suction  force 

which   increases  the  haemorrhage,  and  at 

time*  even  is  capable  of  partially  inverting 

tlie  lax  uterine  walls.    Now  and  then,  where 

llie  occlusion  of  the  cervix  is  complete,  it 

may  be  found  impossible  to  efTeet  delivery 

without  first  introducing  two  fingers,  and 

hooking  down   the  margin  of  the  placenta, 

80  IIS  tu  allow  air  to  pass  above  into  the  utci- 

ine  cttvitv. 


of  but 
.  is  at- 


Cabb  op  tub  Patient  aftek  Deliveby. 

As  the  danger  of  haemorrhage  does  not    „     ,.„    „^    .  ,      . 

,  ,        •  ,        T  1  1  •  1        Fio.  183.— ShowinR  nonniil  pon- 

liriiys  end   with   placental  expulsion,  the         tlon  of  placenta.  (Duncim.) 

^bysieian  should  bo  ready  to  eacrilice,  even 

ill  simple  case-s,  at  least  a  half-hour  to  close  observation  of  the  subse- 
quent behavior  of  the  uterus.  The  weiglit  of  the  hand  kid  above  the 
symphysiB  pubis  ia  usually  Bufficient  to  maintain  a  safe  degree  of  ro- 
kteactiun.  Should,  however,  the  uterus  become  lax,  and  lose  its  out- 
ic,  the  physician  should  grasp  it  in  his  hand  and  knead  it  tirnily 
QUiU  a  contraction  is  excited.  In  this  way  he  not  only  guards  against 
lio-niorrhage,  but.  by  preventing  the  formation  of  clotti,  he  diminishes 
iu  mnltii»ara>  the  severity  of  the  after-pains. 

Mwt  phy.*icians  seek  additional  security  against  haemorrhage  by 
administering  ergot,  which,  as  is  well  kno\ni,  favors  tonic  retraction  of 
the  ulems.  To  this  there  is  no  objection,  provided  the  ergot  be  given 
gnbsci|nent  to  the  expulsinn  of  tin)  placenta.  When  given,  as  is  com- 
monly done,  at  the  time  of  the  passage  of  the  child':-  head,  it  is  liable 
to  produce  \ta  effect  prematurely,  and  thus  to  give  rise  to  hour-glass 
contraction.  The  rarity  of  the  accident  is  no  argument  in  favor  of 
th.'  popularity  of  the  practice,  in  the  face  of  the  serious  complication 
to  which  it  is  capable  of  giving  rise.  When  the  physician  judges  it  ia 
safe  to  suspend  the  projjhylactic  pressure  upon  the  uterus,  he  should 
BW  that  all  the  soiled  clothing  Ijc  removed  from  beneath  his  patient, 
and  that  the  nurse  wsish  the  genitalia  gently  but  thoroughly.    Nothing 

•  ll*TTUE«s  DcNCAX,  "  Edinburgh  MeU.  Jour,,"  April,  1871. 
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does  80  Bach  to  emise  qwedj  dJMppeaiiiiee  of  tiw  wnaen  of  flie  tx- 
teraal  puti  as  perCwC  dwmliiigWL  In  boapitali  a  mpntl  damtht  of 
warm  cartwiized  water  should  be  oombioed  with  external  aUvtionSi 
The  paiiiBiiin  sboold  then  be  earefallr  examined,  and,  if  laoenUioas 
are  diacorefed,  the  phjsician  sfaoald  nuike  bimaelf  aoqaainlsd  with 
their  extent  and  importance. 

The  ^plication  cf  the  binder  after  delirerT  is  one  of  tbo« 
in  practioe  ahoat  which  men  of  large  experience  entertain  a  diffe 
of  opinion.  In  mjrstadent-dajs  in  the  Hdpital  des  CliniqiieB  in  Pant, 
the  bioder  was  dkpeiued  with.  A  folded  dieet  was,  howeTcr,  kid 
across  the  abdomen,  it  hating  been  foond  that  a  eertun  amonnt  of 
piMsare  waa  neceasaij  for  the  comfort  of  the  patient.  This  plsft 
compelled  her  to  lie  upon  ho*  back,  and  thns  had  the  diaadTsat 
of  restricting  freedom  of  moTement.  Carefnl  obserratioB  has 
however,  to  show  me  a  eingle  good  reason  why  the  btnder  sbovld 
discarded.  When  properly  applied,  it  adds  greatly  to  the  woiwb^ 
comfort,  and  enaUes  her  to  torn  at  will  npon  her  side.  My  own  pf<(f> 
erence  is  for  a  piece  of  nnbleaehed  ma.'liD  wide  emragh  to  reach  below 
the  hips. 

In  adjusting  the  binder  the  phyaiciaa  ahoold  placo  himself  to  Uie 
right  of  the  woman  ;  he  should  seise  the  near  end  between  the  thaii4> 
nnd  two  fingers  of  the  left  hand,  while  with  the  right  hand  he  draws 
the  fsrtber  portion  smoothly  over  it.  The  two  ends  dioold  then  be 
bald  with  the  left  hand,  and  the  pins,  which  sbonld  prefetably  be  of 
iaige  «ae,  should  be  inserted  with  the  right.  The  process  shonld  be- 
fia  below,  and  be  followed  upward  at  interrals  of  abont  two  inchea. 
These  details  are  giTen  becao^  the  writer  remembers  bis  own  embar- 
CHSBMBt  arising  from  his  inability  to  get  information  npon  this  triTial 
aabject  in  the  eariy  days  of  hiii  practice.  MoreoTer,  as  many  woowd 
are  aamewlur  teoaoieos  of  having  the  binder  fir^t  applied  by  the  physi- 
taan,  to  kaow  bow  to  do  it  with  address  is  not  an  indifferent  aoeom- 
plishHwoL  Many  place  a  coroprBBS  made  of  a  folded  towd  abore  the 
sijrmphyais  pubis.  This  addition  nsoally  serres  no  better  pnrpoae  than 
to  displace  the  nteras  to  one  side.  The  toilet  of  the  patient  is  finally 
completed  by  laying  a  warm  folded  napkin  at  the  rnlra  to  neceJTe  the 
lo^ial  discharge. 

TliHliiit  ff  PtriBMl  aid  Oarieal  LiMCillMa.— It  is  needless,  as 
we  bare  already  stated,  to  inTsde  the  domain  of  gynjpcology  to  explain 
the  setions  aftcr<ff«salts  of  neglected  perineal  and  oerrtcal  laocvatioBa. 
Daring  diildbed,  open  wooads  in  the  comae  «f  the  genital  caul  aie  a 
aoorce  of  danger  from  aeptie  infection,  and,  even  when  kept  clean  by 
frequent  carfaoliaed  donehes.  retard  the  progrees  of  recovery.     The  art 

dosing  laeeratkms  of  sgnificant  extent  by  satme  deserves,  there- 
to be  acquired  by  every  obstetric  practitaoiier.    While  in  bimpital 
the  results  as  r^ids  immediate  onion  are  widely  variable. 
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add  often,  in  consequence  of  atraosplieric  oonditionf,  are  negative,  in 
properly  condncti?d  lobors  occurring^  in  private  practice,  where  the 
hygionic  eonditions  are  favorable,  failure  to  obtain  union  is  a  rare 
option.  The  details  of  the  ojx>rative  procedures  will  be  given  in 
H\iin  with  the  pathology  of  labor. 

An.bsthetics  in  Midwifery. 

The  valao  of  anseathetica  in  certain  irregularities  of  the  labor- 
iiM,  Jn  eclampsia,  and  in  most  midwifery  operations,  is  no  longer  a 
Iter  of  discussion.  The  benefits  fi^om  their  employment  in  euch 
arc  palpable  and  beyond  dispute.  An  to  the  riglit,  however, 
of  a  woman  to  have  her  sutTeringa  assuaged  in  ordinary  normal  labor, 
there  is  by  no  means  unanimity  of  opinion.  To  be  iure,  the  old  ob- 
jections raised  in  Sir  James  Simpson's  day  that  labor-pain  is  a  salutary 
t'on  of  life-force,  that  anaestlKv*ia  gives  rise  to  pandysis,  to 
.  to  puerperal  mania,  to  h.^moiTliage,  to  pericardial  adhe- 
aon£>,  to  indecencies  of  language  and  behavior,  and  that  it  contravenes 
the  word  of  tJod,  are  now  known  to  be  unfounded  or  imaginary.  Still, 
there  is  no  doubt  that  the  vast  majority  of  medical  men  refrain  from 
the  use  of  ana-sthetica  in  ordinary  labor,  either  from  vain  apprchen- 
lUa  or  Ix'cau^  some  incident  in  their  practice  has  led  them  to  sus- 
that,  in  fpito  of  statistics,  they  are  not  devoid  of  objectionable 
gerons  pro|)erties.  In  my  own  experience  during  the  taj«t  sixteen 
there  have  been  comparatively  few  cases  in  winch  I  have  not 
naed  chloroform  or  ether  in  some  stage  of  labor.  The  result  of  my 
experience  has  been  to  make  me  a  warm  advocate  of  their  wider  em- 
ployraent  on  the  one  hand,  while  proclaiming  the  necessity  of  caution 
in  their  use  npon  the  other.  It  seems  to  me  that  the  hesitancy  mani- 
fested regarding  their  general  adoption  is  due,  in  large  measure,  to  the 
fact  that  few  practitioners  give  themselves  the  trouble  to  master  the 
ncce<8sary  modus  operandi,  to  study  the  limitations  of  their  usefulness, 
or  to  learn  the  conditions  of  their  safe  administration.  It  ?hould  be 
•toudfastly  borne  in  mind  that  the  giving  of  anesthetics  in  labor  is  an 
Oft  to  l>e  acquired — a  very  simple  one,  perhaps,  but  the  practice  of 
which  admits  of  neither  ignorance  nor  carelessness. 

As  in  ordinary  surgical  jiractice,  anaesthetics  are  contraindicated  by 
organic  affections  of  the  heart  and  lungs. 

Kxcept  in  the  prolonged  insensibility  required  for  diflicuH  obstet- 
nc-ul  ojierations,  I  think  the  preference  should  be  accorded  to  chloro- 
form rather  than  to  ether.     The  former  jwssesses  the  advantage  of 
being  more  agreeable,  more  munugeable,  and  more  rapid  in  its  action. 
An  '.  not  narcosis,  is  the  object  aimed  at,  and  tlie  dulling 

of  the  ly  is  much  more  readily  effected  by  chloroform  than  by 

oUitr. 

Ak  »  role,  chloroform  should  not  be  administered  during  the  fii>t 
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stage  of  labor,  pnrtly  because  of  its  tcndoncy,  wlicn  given  at 
a  period,  to  weaken  the  contractious  of  the  uterus,  and  partly  becauKe 
protracted  ana?sthesitt  has  a  teudency  to  impair  the  cardiac  force.  To 
this  rule  there  are,  however,  numerous  exceptions,  to  which  we  sliall 
have  oocusion  to  revert  in  connection  with  the  consideration  of  irregu- 
lar liibor-puius. 

If  tlie  pains  in  the  second  stage  are  of  feeble  intensity,  it  is  best  to 
withhold  the  ansesthctic ;  if  of  normal  strength,  chloroform  may  be 
given,  but  at  first  only  in  smtill  doses  and  during  the  continuance  of  a 
pain.  The  auiesthetie  should  not  l>o  ]mshud  to  the  stage  of  complete 
unconsciousuesB  until  the  head  begins  to  emerge  at  the  vulva. 

Chloroform  can  be  conveniently  given  upon  a  ftddcd  handkerchief. 
The  latter  should  bo  held  near  to,  but  not  in  contact  with,  the  respir- 
atory passages.  The  be^st  dihient  for  chluroforin,  as  was  long  ago 
stated  by  Sir  James  Simpson,  is  atmospheric  air.  If  the  handkerchief 
be  laid  directly  across  the  nose,  instant  suspension  of  respiration  may 
result.  A  minor  evil  is  the  cutaneous  irritation  produced  by  placing 
the  chlorofortu  in  direct  contact  with  the  lips  and  mouth. 

At  the  beginning  of  each  pain  the  patient  sliould  be  directed  to 
take  a  number  of  deep  iuspiratious.  During  the  acme  of  the  pain  the 
expiratory  ctTorts  which  arc  then  called  into  play  prevent  the  inhala- 
tion of  any  considerable  amount  of  the  anajsthetic. 

When  tlie  head  presses  upon  the  perinajura.  the  handkerchief  should 
be  intrusted  to  the  nurse,  but  the  administration  to  the  end  should  be 
directed  and  strictly  supervised  by  the  physician. 

When  chloroform  is  first  given,  it  is  common  for  the  pains  to 
become  weakened,  but  this  saspensivo  influence  upon  the  uterus 
is  usually  temporary.  Exceptionally,  however,  tlie  weakness  of  the 
pains  may  continue,  and  render  it  necessary  to  witlihold  the  anses- 
thetic.  In  still  rarer  cases  the  pains  remain  inefficient  after  the  anass- 
thesia  has  subsided.  On  this  accouut  it  seems  to  me  certain  that  those 
who  use  chloroform  habitually  will  find  themselves  compelled  to  resort 
to  the  force])s  with  somewliat  increased  frequency.  A  tardy  labor,  due 
to  uterine  inertia,  will  likewise  call  for  additional  vigilance  during  the 
stage  of  placental  expulsion,  to  forestall  the  occurrence  of  h»morrhago. 

The  immunity  enjoyed  by  women  in  childbirth  .igainst  the  acci- 
dents which  snmetimea  occur  from  ana?sthesia  in  surgical  practice  is 
not  absolute,  but  dependent  upon  its  cautious  and  intelligent  adminis- 
tration. I  once  narrowly  escafied  losing  a  patient  in  the  Bellerue 
Hospital,  upon  whom  I  designed  to  perform  version,  in  consequence  of 
my  house-pliysiciitn  suddenly  crowding  a  i)aper  funnel  containing  a 
towel  wet  with  chloroform  over  the  respiratory  passages. 

Chloroform  should  not  be  given  in  the  third  stage  of  labor.  The 
relative  sidlety  of  chloroform  in  ])arturition  ceases  with  the  birth  of 
the  child.     After  delivery  it  favors  the  relaxation  of  the  uterus,  and 
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f  •<  to  h.Tinorrhage.      Moreover,  after  the   uterus  has  been 

«•'  ,  here  is  always  an  increase  of  blood  in  the  large  vessels  of  tho 

abdomen,  and  a  corresponding  recession  of  blood  from  the  head. 
Now,  it  is  known  that  the  quantity  of  chloroform  which  one  day  is  per- 
fectly Irilemlod  by  an  individual  in  hoaltli  may  jjrovo  fatal  on  tlic  suc- 
ceeding day.  in  ca^e  of  the  intervention  of  any  considerable  loss  of  blood. 
Cerebral  una'niia.  from  any  cause,  increases  the  risk  of  auiesthesia. 

In  lengthy  oj>enUions  requiring  prolonged  anaesthesia,  ether,  as  has 
already  been  intimated,  should  be  preferred  to  eblorofurm. 


CHAPTER  XIl. 

MULTIPLE  PREGyA^'CIES  A^'D  TUEIR  MANAGEMENT. 

)aencj, —  Origin. — 'Varifti(?B. — Acanlia. — Weight. — Unequal  development.— .Siiperfe- 
tation. — Dia|;no$is. — LaLior. — Prcscntationa. — Simultaneous  entrance  of  both  ehildren 
into  the  pelvis. — Locking. — Prognosis. — Conduct  of  lubor. 

The  term  mtiHiph  prerjnancy  is  used  when  more  than  one  germ 
arc  simultaneously  developed.  Twin.s,  the  most  common  form,  occur 
in  tho  pn:)portion  of  one  to  between  eighty  and  ninety  births  ;  triplets 
in  about  the  proportion  of  ono  to  seven  thousand  ;  qtiadruplets  and 
(quintuplets  are  of  extreme  rarity.  No  authentic  example  of  over  tivo 
children  at  a  birth  is  on  record.  An  instance  of  quintuplets  I  have 
once  witnessed.  In  the  Prussian  statistics  of  Von  Ilemsbach  and 
Veit,  bjiscd  upon  thirteen  million  births,  the  number  of  twin  pregnan- 
cies amonntod  to  150,0<I0.  Of  these,  in  50.0UO  both  children  were 
bora ;  in  40,000  both  were  girls ;  and  in  54,000  the  children  consisted 
of  a  boy  and  a  girl. 

Twins  may  develop  either  from  two  distinct  ova,  discliarged  from 
the  same  or  from  distinct  Graafian  follicles,  or  may  both  originate  from 
a  single  ovum.  If  two  Grantian  follicles  rupture,  the  ovaries  will 
offer  two  corpora  lutea.  In  some  instances  a  corpus  luteum  has  been 
fotind  in  each  ovary  ;  in  others,  butli  are  situated  In  the  same  ovary. 

In  the  ca.«e  where  twins  develop  from  two  ova.  each  fu'tus  is  con- 
tained in  its  own  chorion.  If  the  ova  are  imbedded  in  tho  decidua 
at  enfljciently  distant  points,  the  placentae  will  be  separate,  and  each 
Oram  will  have  its  distinct  reflcxa.  If  near  one  another,  the  placenta; 
arc  often  united  at  their  borders,  eacli,  liovvever,  maintuining  its  inde- 
pendent circulation.  In  some  cases  the  two  ova  lie  so  close  together 
that  they  arc  encircled  by  a  common  reflexa. 

\^^len  twins  arc  develnped  from  two  centers  of  development  con- 

ii>i  in  the  jjimeovum,  tlte  jtfaconla,  the  chorion,  and  rclle.xa  are.  of 
common  to  both.     In  most  instances,  each  la>tns  is  contained 
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in  its  own  amnion.  Occasionally,  however,  twins  are  furnished  with 
but  one  amnion,  a  i»eculiarity  which,  in  some  cases  at  leaiit,  is  not 
primary,  but  the  result  of  an  absorption  of  the  party-wall  between  two 
originally  distinct  cavities.* 

Twins  from  the  eanie  ovum  are  always  of  tiie  same  sex.  Anasto- 
moses of  greater  or  less  extent  exist  between  the  jilacental  vessels  of 
the  two  embryos.  The  consequences  of  these  communications  are  of 
the  utmost  importance,  for.  when  extensive,  the  heart's  action  in  one 


V 


Fjo.  IS3. — Author'x  easo  of  acardu;  tho  monstrmity  irt>i);ho(l  thrMi  poundi^  nine  ounoas; 
there  were  no  traces  of  heut,  lungs,  pancreas,  livvr,  tiplccn,  or  sternum. 

foetus  counterbalances  that  of  tho  other  ;  the  stronger  blood-current  in 
the  placenta  pushes  back  the  weaker  one,  at  first  impeding  the  circula- 

♦  Ablfkld.  "  Bcitrige  xur  Lehre  ron  den  Zwillingen,"  "  Arch.  £.  Gynnck.,"  Bd.  vii,  p. 
281. 
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till)  less  favored  footus,  thon  urrcstin;?  il,  and  fiiiiilly  cutising  it 
to  roversG  its  direction.  The  heart  atropliios,  aud  au  aeardiu  is  pro- 
duced, which  is  simply  uu  appendage  to  the  healthy  fojtu.-?.  Tlie  cir- 
culation in  the  acardia  takes  place  as  ft»llow3 :  Venoua  blood  from  the 
healthy  footus  is  conveyed  by  the  umbilical  arteries  to  the  placenta  ; 
the  force  of  the  fetal  heart  drives  the  stream  through  the  communi- 
oating  branches  to  the  umbilical  arteries  of  the  less  fuvorcd  twin  ;  this 
ibroe  is,  however,  insufficient  to  carry  the  current  to  the  upper  parts 
of  the  body,  which  are,  therefore,  not  developed.  The  favorable  posi- 
tion of  tlie  lower  extremities  for  receiving  the  blood  from  the  unibili- 
cal  vesijols  ex[ilaina  their  continued  though  imperfect  growth  and  de- 
velopments The  blood  carried  to  the  ftetus  by  the  umbilical  arteries  is 
returned  by  the  umbilical  vein. 

According  to  Ahlfeldj*  a  division  may  tako  place  in  the  formative 
rial  contained  within  a  single  area  germinativa.  This  division 
mar  be  complete,  and  tlius  produce  separate  twins  inclosed  in  the 
Mme  amnion,  which  not  only  are  of  the  same  sex,  but  bear  to  one 
another  through  life  the  most  striking  similarity  as  regards  appear- 
anne,  physical  pceuliaritieg,  and  both  mental  and  moral  characteris- 
tics ;  or  it  may  bo  incomplete,  and  tlius  give  rise  to  conjoined  twins, 
ur  one  of  the  numerous  furms  of  doulik-  monsters. f 

In  triplets  it  is  common  to  lind  one  child  derived  from  an  indepen- 
dent ovum,  and  two  from  a  single  ovum.  In  a  case  of  quadruplets 
nii»orted  by  P.  MQlIer.J;  two  ova  were  simple,  wliile  the  third  contained 
two  embryos.  The  children  in  the  single  ova  were  of  the  female, 
while  those  in  the  double  ovum  were  of  the  male  sex. 

The  average  weight  of  the  individual  children  in  multiple  preg- 
nancies is  less  than  that  of  children  born  single.  This  is  partly  due 
to  the  frequency  with  which  the  excessive  distention  of  the  uterus 
becomed  the  exciting  cause  of  premature  delivery,  and  partly  to  the 
obrious  fact  that  the  maternal  organism  is  rarely  cai»able  of  furnishing 
the  nutritive  material  requisite  for  the  complete  growth  of  more  than 
•  single  child. 

Twins  often  cxliibit  at  birth  a  remarkable  disparity  as  regards  both 
dse  and  development,  a  disparity  unquestionably  due  to  local  condi- 
tions. A  striking  example  of  this  is  shown  in  a  case  related  by 
Schultzc.*    One  child,  ul  the  time  of  ilelivery,  was  nem'ly  if  not  quite 

♦  AnLPKLP,  "  Die  Entotchung  dur  DoppclbilduD^  und  der  homolcgtTi  Zwillinge,"  "  Arch. 
I  f.  G^niiek.,"  Bd.  ix,  p.  196. 

t  Hchnltzp,  on  the  other  hand,  contends  that  the  double  monstera  arc  derived  from  the 
fu»ioii  of  two  cnibrroa  developed  upon  the  bla-sto<iertnic  voaiele  at  jioiut!*  clfwe  to  one  &n- 
,  otber,     SciiuLTzE,  "  Ucbcr  Zwillii);;ssciiwangor.schaft,"  Volkmak.s's  "  Somin.  klin.  Vortr  " 

X  P,  MiXLBR,  "  Einc  Vierling'a  Gjburt,"  "Ztschr.  t  GeborUh.  uiu'  "  Bd.  lU, 

*  SeatatZK,  loe.  eii.,  p.  308. 
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mature,  while  the  other  presented  the  appoaninees  of 

fa^tus.     As  both  ova  were  enveloped  in  tlie  same  reflexa,  their  devcloi)- 

ment  mn*:t  have  begun  nt  nearly  the  same  time. 

Sometimes  or-e  ffetus  dies,  and  yields  to  the  more  fortanal-o  broth- 
er the  space  and  the  nutritive  material  which  would  otherwise  have 
fallen  to  his  share.  In  guch  a  case  the  ovum  and  the  contained  fo^tas 
may  he  compressed  by  the  surviving  twin»  and  be  ilattened  against  the 
uterine  wall,  giving  rise  to  the  so-called  "foetus  ]>apyraceu5" ;  or  it 
may  degcnersitc  into  a  mole  ;  or  the  aborted  ovum  may  be  exj)elled, 
while  the  living  frotus  advances  to  the  full  term  of  gestation. 

Verj'  rarely,  where  the  twins  arc  both  living,  but  liave  undergone 
unequal  development,  the  stronger  child  may  be  delivered  first,  while 
the  other  rcmniiis  in  tlie  uterus,  and  is  born  after  weeks  of  delay,  dtir- 
ing  which,  under  more  favorable  conditions,  it  makes  good  the  defi- 
ciencies due  to  its  retarded  evolution.  The  most  remarkable  ciises  of 
this  kind  occur  in  the  uterus  duplex.  Professor  Fordyce  Barker  re- 
lates an  instance  in  his  practice  where,  in  a  double  uterus,  a  mature 
living  male  child  wa.s  born  on  the  10th  of  July,  1855,  and  on  the  22d 
of  September  following  the  mother  gave  birth  to  a  full-term  living  girl. 

nistorieg  like  the  foregoing  arc  often  adduced  in  support  of  the 
theory  of  what  is  known  as  superfetation,  a  theory  which  gupjMjsea 
that,  after  conception  has  once  occurred,  a  second  gestation  may  result 
from  a  subsequent  coitus.  That  this  is  possible,  if  two  ova  are  de- 
tached during  the  same  menstrual  period,  seems  to  be  established  by 
authentic  accounts  of  negro  women  giving  birth  to  twins,  showing  the 
evidences  of  a  paternity  derived  in  one  from  the  black  and  in  the 
other  from  the  whit-e  race.  That  impregnation  can  take  place  at  two 
periods  distant  from  one  another  must  be  regarded  as  an  inadmissible 
iiyp^^hesis,  until  physiologists  sliall  succeed  in  demonstrating  in  a  sin- 
gle instance,  by  tlie  presence  of  corpora  lutca  of  ditTerent  ages,  that 
ovulation  ever  occurs  during  pregnancy. 

Diagnosis. — The  diagnosis  of  multiple  pregnancy  is  rarely  to  b« 
made  out  with  absolute  certainty.  Unusual  size  of  the  uterus,  with 
exaggeration  of  the  symptoms  which  result  from  pressure,  would  nat- 
urally lead  to  inquiry  on  the  part  of  the  physician,  as  it  is  certain  to 
excite  apprehensions  in  the  mind  of  the  pregnant  female.  Size,  how- 
ever, furnislies  but  an  uncertain  criterion,  as  it  may  he  equally  due  to  the 
presence  of  a  very  large  child,  or  to  an  excess  of  amniotic  11  aid.  More 
trustworthy  information  is  to  be  obtained  from  palpation  and  auscul- 
tation. Thus  the  recoguttion  of  a  number  of  distinct  fetal  parts  and 
tlie  exclusion  of  hydramnion  would  render  the  diagnosis  of  twin  preg- 
nancy probable.  The  outlining  of  two  fetal  heads  at  a  distance  from 
one  another  would  make  the  diagnosis  certain.  When  the  fetal  heart 
is  heard  at  two  remote  points,  and  the  sound  is  found  to  die  aw.ay  in 
the  intervening  space,  it  is  justifiable  to  conclude  that  the  sound  at 
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each  point  ha?  a  separate  origin.  If  the  two  heart-beats  are  counted 
the  Borne  time  bv  diflferent  observers,  and  are  found  not  to  corre- 
»nd  in  frequcncv,  a  twin  pregnancy  is  cstublished  beyond  dispute. 
After  the  birth  of  the  first  eliild,  the  presence  of  tJic  second  is  deter- 
mined by  the  size  and  consistence  of  tlie  uterus,  and  the  perception  of 
fetal  parti  both  throu^jh  the  abdominal  walls  and  the  vagina. 

The  recognition  of  triplets  and  quadruplets  is,  of  course,  attended 
with  even  greater  difficulties  than  that  of  twins. 

Labor  in  Multiple  Pregnancies. — We  have  already  noticed  the  fre- 
|uency  of  premature  iabnr  in  nutltijile  pregnancies.  Of  one  hundred 
jd  ninety-two  twin  births  reported  by  Reuss*  from  the  Wiirzburg 
clinic,  fifty-one  did  not  complete  the  full  term  of  gestation.  In  one 
of  tiicae  abortion  resulted  from  smali-pox,  in  another  from  syphilis, 
iu  two  cases  premature  labor  was  induced  artificially,  in  the  others 
labor  occurred  spontaneously — in  one  instance  at  the  seventh  month, 
in  the  others  in  tlie  ninth  and  tenth  months. 

Twin  labors  are  usually  easy.  The  first  child  is  delivered  ilb  in 
iple  labors,  and,  except  in  faulty  presentations,  is  followed  shortly 
the  second.  The  interval  vurieti,  in  seventy-four  of  Keuss's  cases 
which  terminated  spontaneously,  from  five  minutes  to  one  and  a  half 
bonr.  In  seventy-nine  per  cent,  the  interval  was  less  than  an  hour. 
As  the  stage  of  dilatation  is  completed  at  the  time  of  the  expulsion  ol 
the  first  twin,  a  protracted  interval  is  occasioned  purrly  hy  weakness 
and  ineBiciency  of  the  pains. 

The  placentae  are  usually  expelled  after  the  birth  of  the  second 
child  ;  now  and  then  the  placenta  of  the  first  child  precedes  the  birth 
of  the  second  ;  again,  the  second  child  may  not  be  horn  until  after  the 
delivery  of  it^  placenta.  When  tlie  placenta'  are  united,  a  portion  may 
bo  (^rn  off  and  expelled  with  the  first  child,  while  the  renuiinder  is^not 
thrown  off  until  after  the  birth  of  the  second. f  Tlie  iiliicontal  stage 
is,  owing  to  the  relaxed  state  of  the  uterine  walls,  apt  to  be  of  longer 
Inration  than  in  simple  labors,  and  calls  for  the  exercise  of  special 
to  guard  against  the  occurrence  of  hfpmorrhage. 
Pr«8entation8  in  Twin  Labors.— Spiegelberg  J  furnishes  the  follow- 
ing tjible,  derived  from  lA^S  deliveries,  of  which  890  were  taken  from 
Kleinwachter  and  203  from  Rcnss  : 

Both  hends  presenting 658  or  40  per  cent. 

Head  iiinl  breet-h  presenting Sfil  ''  31*7      " 

Both  pelvic  presentations 98"     8-6      " 

Ilend  aad  transverse  presentations 71  "    C18    '* 

Breecli  and  transverse , , . .   46  "    4-14    " 

Both  transverse 4  "     0-85    " 

•  RcFss,  "Zur  Leiire  von  den  Zwilllngcn,"  "  Arch.  f.  Gynaek.,"  Ud.  iv,  p.  123. 
t  ViJt  SprEOELBERO,  "  LebrLuch  dcr  GcburtBhiilfe,"  Cd.  i,  p.  203. 
IhuL 
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If  head  and  breech  present,  the  head  shonld  preferably  be  allowed  to 
desscend  first. 

It  may  happen,  however,  that,  after  rnptare,  both  children  may 
descend  into  the  pelvis  so  close  to  one  another  as  to  hinder  each  the 
other  in  its  further  progression.  This  locking  of  the  twins,  as  it  is 
termed,  may  take  place  in  one  of  two  ways,  viz.  : 

1.  In  double  vertex  presentations,  delivery  may  be  imiieded  by  the 
p»«Bising  of  the  second  head  into  the  neck  of  the  more  advanced  fiptns, 
or,  after  the  birth  of  the  first  head,  the  second  may  enter  the  pelvis 
and  arrest  the  advance  of  the  thorax.  Obviously  this  difticnlty  could 
only  arise  in  a  ca^^c  where  both  heads  were  of  onusuully  small  size. 
The  diagnosis  has  rarely  been  made  prenous  to  the  birth  of  the  first 
head.  The  treatment  consists  in  the  artificial  extraction  of  one  head 
aftor  the  other,  and  then  delivering  tJie  body  of  the  first  child.  Cra- 
niotomy is  usually  not  necessary.  The  prognosis  as  regards  the  chil- 
dren is  extremely  unfavoruble.     Reimann*  reports  six  cases  in  which 


/A 
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FlM.  tU.— Twin  prcgnimoj.-,  Lead  ooU  brooch  preacatiiig.    (Tunier  ct  CJumtrDuQ.) 
•  RnvAKN,  "  Ara.  Jour,  of  OlMtet.,"  1877,  vol.  i,  p.  58. 
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the  fate  of  the  children  was  known.  Of  the  fix  first-bom»  one  f?nr- 
vived  ;  of  the  six  last-bom,  two  eurvived.  Reimann,  in  commenting 
on  these  figures,  remarks,  "  The  child  whose  head  first  enters  the  pel- 
vis is  in  great  danger,  because,  not  only  is  its  neck  squoczcHl  l»y  the 
head  of  the  second  child,  thereby  producing  cerebral  hyperaTuia,  but 
its  umbilical  cord  is  exceedingly  liable  to  be  compressed  by  the  body 
of  the  second  child/' 

2.  When  one  child  presents  by  the  breech,  the  other  by  the  rertex, 
the  former,  because  of  its  smaller  size,  is  apt  to  descend  first  into  the 
pelvis.  No  difficulty  is  then  experienced  until  the  neck  is  born.  In 
Cftse,  however,  meantime  the  head  of  the  second  child  has  entered  the 
pelvis,  further  progress  may  be  rendered  impossible,  a  lock  resulting 
either  from  the  overlapping  of  the  chins,  or  of  the  occipital  portions 
of  the  two  heads,  or  from  the  pressure  of  the  face  of  one  child  into 
the  neck  beneath  the  occiput  of  the  other.  By  lifting  the  body  of  the 
child,  and  introducing  the  half-hand  into  the  vagina,  the  diagijosia  is 
rendered  easy. 

In  a  large,  roomy  pelvis,  if  the  pains  arc  good  and  the  children 
small,  spontaneous  delivery  may  take  place.  In  a  number  of  cases  of 
this  kind  which  have  been  reported,  the  head  of  the  second  child  was 
born  tirst.  In  a  few  instances,  it  has  been  found  j)ossible  to  push  up 
the  second  head.  Operative  measures  consist  in  applying  the  forceps 
and  extracting  the  second  head,  and  afterward,  if  necessary,  the  first. 
In  case  of  failure,  craniotomy  remains  as  an  ultimate  resort.  The  firet 
child  is  rarely  born  living.  Of  twenty-six  children,  the  fate  of  which 
was  ascertained  by  Reimann,  only  three  survived.  The  prognosis  of 
the  sccontl  child  i;j  more  favorable.  Of  twenty-nine  cases,  Reimann 
n-ports  niiutirij  survivals.  Naturally,  therefore,  the  }>crfonition  of 
the  lirsl  head  would  be  preferred,  were  the  matter  one  purely  of  elec- 
tion, but  the  o|)eration  is  verj'  difficult,  and  does  not  remove  the  ob- 
stacle, fur  even  the  diminished  head  can  not  pass  the  one  already 
occupying  the  jx'lvis.*  In  the  cases  so  far  reported,  where  decapita- 
tion of  the  first  child  has  been  performed,  the  operation  has  not  proved 
successful  in  ^ving  the  life  of  the  second. 

The  possibility  of  one  twin  sitting  astride  the  other  when  trans- 
verse requires  mention,  because  of  the  perplexity  that  may  arise  as  to 
the  diagnosis,  unless  the  hand  is  introduced  into  the  lower  segment 
of  the  uterus  to  determine  the  exact  relations  of  the  twins  to  one 
another. 

Prognosis. — The  prognosis,  both  as  regards  the  children  and  the 
mother,  is  much  more  unfavorable  than  in  simple  labors.  Statistics 
on  this  point  are  valueless,  as  much  depends  upon  the  conduct  of  tlie 
physician.  As  regards  the  children,  the  increased  mortality  results 
from  prematurity,  from  unequal  development,  and  from  the  frequency 
•  ILeimamk,  tof.  cit,  p.  81. 
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of  malpositions  and  malprescntations,  requiring  operative  interference  ; 
••  regards  the  mother,  the  mortality  and  susceptibility  to  puerperal 
diseases  are  augmented  by  the  exceosire  distention  of  the  uterus,  the 
extent  of  tlie  placental  wound,  the  feebleness  in  many  cases  of  uterine 
retraction  after  dt-livery,  and  by  the  operations  which  grow  out  of  the 
anomalies  to  which  labor  in  multiple  pregnancies  is  subjected. 

Coudnct  of  Labor  in  Multiple  Pregnancies.— The  manag^ement  of 
multiple  preg:nancii'S  does  not  differ  essentially  from  that  of  ordinary 
labor.  After  the  birth  of  the  first  child,  the  placental  end  of  the  cord 
riiocdd  in  all  cases  be  lied,  on  account  of  the  frequency  with  which 
anastomoses  are  found  between  the  vessels  of  the  placentae.  A  period 
of  r^Kwe  should  then  be  allowed,  to  enable  the  uterus  to  retract  down 
upon  the  remaining  ovum.  During  the  birth  of  the  second  child, 
every  care  shonld  be  taken  to  follow  the  uterus  with  the  hand,  and 
redonbled  precautions  should  be  observed  against  the  occurrence  of 
iuMiMMThage,  to  which  the  woman  is  exposed  both  on  account  of  the 
lat^  size  of  the  placental  wound  and  the  disposition  to  relaxation. 
Expression  should  be  employed  to  force  the  placentae  into  the  vagina. 
Wben  both  descend  at  once,  if  it  is  necessary  to  make  tractions,  both 
cords  should  be  drawn  upon,  dmultaneously  or  in  alternation,  to  find 
which  pLicenta  is  most  easily  removed.  When  the  placenta  follows 
tbe  birth  of  the  first  child,  it  should  be  left  untouched  until  the  ad- 
vent of  the  seoond.     Vigilance  after  delivery  should  be  long  observed. 

We  have  already  noticed  that  the  length  of  time  between  the  ox- 
ptlbion  of  twins  situated  in  separate  membranes  rarely  exceeds  an 
hour.  When,  therefore,  there  is  a  longer  delay  in  the  delivery  of  the 
Beoond  child,  measures  should  be  employed  to  excite  pains,  and  the 
membranes  should  be  rupture<l.  In  case  of  a  premature  child  deliv- 
ered with  its  own  placenta,  cases  of  continued  development,  in  uiero^. 
of  the  remaining  child,  would  point  to  the  policy  of  abstention.  In- 
instances  where  more  than  two  children  are  contained  in  the  utertis, 
the  anomalies  of  {Msition  are  more  frequent,  and  the  danger  of  hsemor- 
b  still  further  enhanced.* 

♦  8ruoELSEXG,  "  Lchrbuch,"  pp.  208,  207. 
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Fia.  184.— Tnio  prcgrwncy,  botfa  beailj  presenting.    (Tarnter  ot^'^hontrcuil.) 

The  transverse  prewntations  ore  mostly  ?econ<lary,  consequent 
upon  the  roominess  of  the  uterine  cavity  and  the  sudden  escape  of 
the  amniotic  fluid.  Version  i.s,  of  course,  in  such  cases  easily  per- 
fornifd. 

The  Simultaneous  Entrance  of  Both  Children  into  the  Pelvis.— The 
consideration  of  the  various  com])lic!itions  to  which  this  anoinidy  gives 
rise  belongs  projierly  to  the  domain  of  pathology.  To  avoid,  however, 
needless  repetitions,  they  may,  for  convenience'  sake,  be  proj)erly  con- 
sidered in  the  j)rcsent  connection. 

When  both  children  present  at  the  brim  previous  to  the  rupture  of 
the  nienibrancs,  it  usually  happens  that,  with  the  escape  of  the  amni- 
otic Huid,  one  of  the  twins  descends  into  tlic  pelvis,  while  the  second 
glides  to  one  .«ide.  Tire  result  is  identical,  wliethcr  the  twins  are  con- 
tained in  a  single  or  in  separate  sacs.  If  interference  is  called  for 
because  of  delay,  the  amnion,  or  one  amnion  in  case  there  are  two, 
should  be  ruptured,  and  the  nearest  presenting  part  brought  into  the 
pelvis,  while  the  other  is,  at  the  same  time,  pushed  out  ol 
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If  head  nnd  breech  present,  the  head  sliould  preferably  be  allowed  to 
deeoeud  first. 

It  may  happen,  however,  that,  after  ruptnre,  b<jth  children  may 
Mul  into  tlie  pelvis  so  close  to  one  another  as  to  hinder  each  the 
bher  in  its  further  progression.     This  locking  of  the  twins,  as  it  is 
termed,  may  take  place  in  one  of  two  ways,  via.  : 

1.  In  double  vertex  presentations,  delivery  may  be  impeded  by  tlie 
preesing  of  tlie  second  head  into  the  neck  of  the  more  advunccd  fo»tus, 
or.  after  the  birth  of  the  first  head,  the  second  may  etitor  the  pelvis 
and  arrest  the  advance  of  the  thorax.  Obviously  this  dilhciilty  could 
only  arise  in  a  ca^e  where  both  heads  were  of  unnsuiilly  small  size. 
The  diagnosis  has  raivly  been  made  previous  to  the  birth  of  the  first 
head.  The  treatment  consists  in  the  artificial  extraction  of  one  head 
after  the  other,  and  then  delivering  the  body  of  the  first  child.  Cra- 
niotomy is  usually  not  necessary.  The  prognosis  as  regards  the  chil- 
dren is  extremely  unfavorable.     Reimann  *  reports  six  cases  in  which 
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Itt. — Twin  prtgnimi-y,  Lead  nn<J  bixiech  prescntinj;.    (Tarnior  ci  (Jhuntreuil.) 
♦  Rkijiasn,  "  Am.  Jour,  of  Obstet.,"  1877,  toL  I,  p.  B8. 
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the  fate  of  the  children  was  kuo«-n.  Of  the  b'ix  first-born,  one  imr- 
vived  ;  of  the  six  last-boru,  twu  eurvived.  Roimaun,  in  commouting 
on  these  figures,  remarks,  "  The  child  whose  head  first  enters  the  i>cl- 
vis  is  in  great  dunger,  because,  not  onh'  is  itg  neck  squeezed  by  the 
head  of  the  t^econd  child,  thereby  producing  cerebral  hypera'mia,  but 
its  umbilical  cord  is  exceedingly  liable  to  be  compressed  by  the  body 
of  the  second  child." 

2.  When  one  child  presents  by  the  breech,  the  other  by  the  vertex, 
the  former,  because  of  its  smaller  size,  is  apt  to  descend  first  intxi  the 
pelvis.  No  difticulty  is  then  experienced  until  the  neck  is  born.  In 
case,  however,  meantime  the  head  of  the  second  child  has  entered  the 
pelvis,  further  prosjress  may  be  rendered  impossible,  a  lock  resulting 
either  from  the  overlu]:iping  of  the  chins,  or  of  the  occipital  portions 
of  the  two  heads,  or  from  the  pressure  of  the  face  of  one  child  into 
the  neck  beneath  the  occiput  of  the  other.  By  lifting  the  body  of  the 
cliild,  and  introducing  the  hiilf-liaud  into  the  vagina,  the  diagnosis  is 
rendered  easy. 

In  a  large,  roomy  pelvis,  if  the  pains  are  good  and  the  children 
small,  si)oiituneoua  delivery  may  take  place.  In  a  number  of  cases  uf 
thi.H  kiuil  which  have  been  reported,  the  head  of  the  second  child  was 
born  first.  In  a  few  instances,  it  haa  been  found  possible  to  push  up 
the  second  head.  Operative  measures  consist  in  applying  the  forceps 
and  extracting  the  (second  head,  and  afterward,  if  necessary,  t)ie  first. 
In  case  of  failure,  craniotomy  remains  as  an  ultimate  resort.  The  first 
child  is  rarely  born  living.  Of  twenty-six  children,  the  fate  of  which 
was  ascertained  by  Reimann,  only  three  survived.  The  prognosis  of 
the  second  child  is  more  favorable.  Of  twenty-nine  cases,  Reimann 
reports  nineteen  survivals.  Naturally,  therefore,  the  jxirforation  of 
the  first  head  would  be  preferred,  Avero  the  matter  one  purely  of  elec- 
tion, but  tlie  operation  is  very  difficult,  and  docs  not  remove  the  ob- 
stacle, for  even  the  diminislied  head  ciin  not  pads  the  one  already 
occupying  the  pelvic.*  In  the  cases  so  far  reported,  where  decapita- 
tion of  the  first  child  has  been  performc4l,  the  operation  has  not  proved 
successful  in  t^avitig  the  life  of  the  second. 

The  possibility  of  one  twin  sitting  jistrido  the  other  when  trans- 
verse requires  mention,  because  of  the  perplexity  thai  may  arise  as  to 
the  diagnosis,  unless  the  hand  is  ititroduccd  into  the  lower  segment 
of  the  uterus  to  determine  the  exact  relations  of  the  twins  to  one 
another. 

Prognosis, — The  prognosis,  both  as  regards  the  children  and  the 
mother,  is  much  more  unfavorable  than  in  simple  labors.  Statistics 
on  this  point  arc  valueless,  as  much  depends  upon  tlie  conduct  of  the 
physician.  As  regards  the  cliildren,  the  increased  mortality  results 
from  prematurity,  from  unetjual  development,  and  from  the  frequency 

*  IlEiViNK,  lof.  eit.,  p.  61. 
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if  malpositions  and  malprescntations,  requiring  operative  interference  ; 
us  regards  tiio  mother,  the  mortality  and  susceptibility  to  puerperal 
diseases  are  augmented  by  the  excessive  distention  of  the  uterus,  the 

xtf'nt  of  the  placental  wound,  the  feebleness  in  many  cases  of  uterine 
traction  after  dulivcry,  and  by  the  operations  which  grow  out  of  the 
omalies  to  which  labor  in  multiple  pregnancies  is  subjected. 
Gonduot  of  Labor  in  Multiple  Pregnancies. — The  management  of 
multiple  prfgnancicri  does  not  dilTer  essentially  from  that  of  ordinary 
labor.  After  the  birth  of  the  first  child,  the  placenJal  end  of  the  cord 
ehonld  in  all  cases  be  tied,  on  account  of  tlie  freciucncy  with  which 
anastomoses  are  found  between  the  vessels  of  the  placentse.  A  period 
of  repoee  should  then  be  al]owc<l,  to  enable  the  uterus  to  retract  down 
ttpon  the  remaining  ovum.  During  the  birth  of  the  second  child, 
every  care  should  be  taken  to  follow  the  uterus  with  the  hand,  and 
redoubled  precautions  should  he  observed  against  the  occurrence  of 
htemorrliage,  to  which  the  woman  is  exjiosed  both  on  account  of  the 
large  size  of  the  placental  wound  and  the  disposition  to  relaxation. 

xpression  should  be  employed  to  force  the  placenta  into  the  vagina. 

lien  both  descend  at  once,  if  it  is  necessary  to  make  tractions,  both 

g  should  be  drawn  upon,  simultaneously  or  in  alternation,  to  rtnd 

hieh  placenta  is  most  easily  removed.  When  the  placenta  follows 
the  birth  of  the  first  child,  it  should  be  left  untouched  until  the  ad- 
Tent  of  the  second.  Vigilance  after  delivery  should  be  long  observed. 
We  have  already  noticed  that  the  length  of  time  between  the  ex- 
pulsion of  twins  situated  in  separate  membranes  rarely  exceeds  an 
hour.  When,  therefore,  there  is  a  longer  delay  in  the  delivery  of  the 
Bocond  child,  measures  should  be  employed  to  excite  pains,  and  the 
membnines  should  be  ruptured.  In  case  of  a  prcmature  child  deliv- 
ered with  its  own  placenta.  ca?es  of  continued  development,  in  utero,. 
of  the  remaining  child,  would  point  to  the  policy  of  abstention.  la 
instances  where  more  than  two  children  are  contained  in  the  uterus, 
the  anomalies  of  p<jsition  are  more  frequent,  and  the  danger  of  hsemor- 
rhajro  is  still  further  enhanced.* 


»  SriKostBiEiia,  "  Lchrbuch,"  pp.  206,  207. 
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CHAPTER  XIII. 

TBE  PIirSIOLOGY  AXD  MAyAQEMEST  OF  CHILDBED. 

The  puerperal  8Ute  borders  closely  upon  pathological  conditioiut. — Post-partum  chill. — 
Tenipeniture. — The  pulse. — Cieticrnl  fuuutionB. — Rctontion  of  urine. — Lobs  of  wcigfat. 
— Involution. — Separation  of  the  decidua. — Closure  of  the  sinuse?. — The  cerrii. — 
The  vagina. — PositJen  of  utorue. — After-pains. — The  looliia. — The  eeeretioa  of 
milk. — Anatomical  considerations. — Milk-fever. — Composition  of  milk. — Diagnosi* 
of  the  puerpei-al  slate. — The  new-bom  infant. — Changes  in  circulation. — The  navel. — 
Tuinor  upon  the  presenting  part. — Digestion — Skin, — Icterus, — Loss  of  weight. — 
Uanageiuent  of  puerperal  state. — Sleep. — Passing  urine. — Visits  of  pbvsiciaD. — 
Washing  the  v.iijina. — Diet. — Laxatives. — Nursing. — Duration  of  lying-in  period. — 
Core  of  new-burn  iufaul. — Bath. — Cord. — Nursing. — Wet-nursea. — ArtiGoJal  feeding. 

The  puerporal  state  occupies  the  border-land  between  health  and 
disease.  Thoug^h  in  a  strict  sense  physiological,  it  offers  a  variety  of 
conditions,  as  Schroedcr*  has  pointed  out,  which,  at  other  times,  and 
under  otlur  circtmistancc."^.  would  be  regarded  as  pathological.  Thus, 
the  exfoliation  of  the  decidua,  and  the  copious  serous  tran.sudation, 
with  the  abundant  formation  of  young  cells  which  accompanies  the 
development  of  the  new  mucous  membrane,  would  elsewhere  ho  re- 
garded a.H  characteristic  features  of  catarrhal  inflammation.  The  acute 
degeneration  of  tlic  uterus  presents  a  phenomenon  which,  when  re- 
floated in  any  other  organ  of  the  body,  would  prove  speedily  fat^l. 
The  throDibas  formation  in  the  open  placental  vcif^els  jios-^esses  no 
corresponding  physiological  analogue.  Again,  the  torn  vessels  may 
lead  to  hivmorrhage.  while  the  traumata,  which  even  in  normal  labor 
result  frf>m  parturition,  the  ease  with  which  deleterious  materials  are 
absorbed  by  the  wide  lymiiliatic  interspaces,  the  serous  intiltration  of 
the  pelvic  ti.ssue:^.  the  exaggerated  size  of  the  lymphatics  and  veins, 
create  a  predispo.sition  to  innumerable  forms  of  disease.  The  nicety 
of  the  balance  between  normal  and  morbid  conditions  renders  it  pecul- 
iarly necessary  for  the  practitioner  to  make  hinj.«;elf  familiar  with  the 
physiological  limits  of  the  phenomena  of  childbed. 

Post-partum  Chill. — The  exertion  of  labor  is  followed  by  a  sense  of 
comfort  and  repose.  Often  after  the  birth  of  the  child,  a  chill  sets 
ill  of  greater  or  less  intensity,  but  of  short  duration,  and  of  no  prog- 
nostic importance.  It  is  to  be  accounted  for  by  the  disturbance  of  the 
equilibrium  between  the  internal  temperature  and  that  of  the  external 
surface.  Thus,  toward  the  end  of  labor,  and  for  a  short  period  sub- 
sequent to  delivery,  the  loss  of  heat  is  increased  by  the  evaporation 

•  ScanOEDER,  "'  ILindbuch  dcr  Gcburtshulfc,"  6te  Aufl.,  p.  216. 
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from  the  lunj^rs  and  gkin,  and  the  cessation  of  muscular  effort.  This 
cooling  process  is.  however,  speedily  arrested  by  the  contraction  of  the 
cutaneous  arterioles.  During  the  period  which  intervenes  until  the 
external  and  internal  temperatures  rise  to  relatively  equal  levels,  the 
pftticnt  experiences  chilly  sensations,  or  a  distinct,  well-iictined  chill.* 
This  phenomenon  is  more  frequent  im  h}'perfesthetic  women  and  in 
those  whose  skins  are  bathed  in  profuse  perspiration,  especially  where 
there  has  lK?en  some  necessary  exposure  of  the  person  during  the  ex- 
pulsion of  the  houd  or  of  tlie  placenta.  Under  tlic  influence  of  a 
wnmi.  dry  bed,  the  chill  at  once  subsides. 

Temperature. — A  ritic  of  temperature  follows  the  parturient  act, 
ftTeragiug  one  and  a  half  deffree  in  priraiparse,  and  one  degree  in  mul- 
tipane.  This  cleration  continues  during  the  first  six  days,  with,  how- 
ever, morning  remissions  and  slight  evening  exacerbations.  It  is  most 
pronounced  in  the  first  twelve  hours,  es])ecially  when  they  coincide 
with  the  normal  evening  increment.  In  the  following  days  the  high- 
est point  i3  usually  leached  at  five  in  the  afternoon,  while  the  lowest 
temperature  is  found  between  eleven  and  one  in  t!ie  early  morning. 
temperature  of  100A°  belongs  within  physiological  limits.  My  own 
rature-tablcs  confirm  amply  the  ojiinion  of  SelirocdtT,  that  a 
above  lOOA"  is  by  no  means  incompatible  with  a  generally  satisfac- 
lury  condition  of  the  patient.  Schroeder  attributes  the  increased  heat 
pnxlnction  to  the  combustion  of  orgjtnic  substances  which  attends  the 
involution  of  the  uterus.  To  this  are  to  be  added,  as  provoking  causes, 
the  reliction  of  email  wounds  in  the  course  of  the  genital  canal,  and 
the  disturbances  attendant  upon  tlvc  establishment  of  lactation. f 

The  Pulse. — In  contrast  to  the  inere.x?e  in  the  teni|X'i"ature,  the 
pube  often  exhibits  a  remarkable  diminution  in  fre(|uency,  in  perfectly 
normal  cases  ranging  between  sixty  and  seventy  beats,  liut  not  nnfrc- 
qnently  dropping  to  a  still  lower  level,  and  may  even  sink  to  less  than 
forty  pulsations  in  the  minute.  Tliis  slowing  of  the  jmlse  i?!  of  favor- 
able prognostic  import.  It  is  known  to  be  associated  with  diminished 
arterial  tension,  J  and  has  been  attributed  to  a  variety  of  not  very  sat- 
isfactory rca'ions,  such  ns  the  sudden  removal  of  the  utero-placental 
vessels  from  the  circulation,  entailing  a  Jess  degree  of  labor  upon  the 
bcart',  repose  in  bed,  and  disturbed  action  of  the  pni'umogastrfc  nerves. 
It  is  usually  most  marked  un  the  second  or  third  day,  an<l  does  not 
appear  to  be  specially  influenced  by  the  establishment  of  lactation. 

Gener^  Functions. — During  the  first  week  the  skin  is  active  and 
moivt  :  the  patient  is.  therefore,  sensitive  to  temperature  changes,  and 


^tempe 
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■  tnape 
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*  Ftni.i.vo,  "  Rlin,  Bcflbachtun^on  ilbar  den  Einfluss  dcr  (otitoii  I'Vuditc  tuf  die  Mat- 
ter," "  Ait!h.  f.  Oj-aack.,"  Bil.  vii,  p.  151. 

f  VIdf  i>cHROH>M,  "  i^hwangerschaft,  Gcbart  uml  Wochenbelt,"  pp.  188-177 ;  SnKGSL- 
mxati,  "  I^hrbuch,"  p.  210. 

I  Mttuata,  "Uebcr  die  Poise  dcr  WBchucrinnen,"  "Arcb.  f.  Gynack,,"  Bd.  xii,  p.  1 14. 
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is  subject  to  profuse  perspirutiun  when  warmly  covered  or  clnrJng  sleep. 
The  appetite  is  lesseued,  the  thirst  is  increased,  the  bowels  are  slug- 
gish, and  tliQ  urine  abundant.  In  spite  of  the  light  diet  and  repose 
in  bed.  the  amount  of  urea  eliminated  is  but  slightly  diminished. 
Sugar  in  the  urine  is  obaerved  ut  the  time  of  the  establishment  of  lac- 
tation. It  disappears  .soon  afterward,  to  roajipcar,  however,  whenever 
the  milk  {>roduction  is  in  excess  of  its  consumption.*  The  diabetes 
is,  therefore,  due  to  absorption,  f 

Retention  of  Urine. — In  the  first  day  or  two  following  confinement, 
retention  of  urine  id  a  common  occurrence.  It  results,  according  to 
Schroeder,  from  the  increased  capacity  of  the  bladder  following  the  re- 
moval of  pressure  from  the  gravid  uterus.  Many  women,  who  suffer 
from  retention  when  reclining,  are  able  to  voluntarily  urinate  when 
raised  to  a  sitting  posture,  probably  because  of  the  greater  facility  with 
which,  in  the  latter  case,  the  pressure  of  the  lax  abdominal  parietescan 
be  exerted  upon  the  bladder. 

Loss  of  Weight. — Owing  to  the  ra]iid  retrograde  changes  in  the 
pelvi<!  orgtms,  the  discharges  from  the  genital  passage,  the  increased 
secretions  of  the  skin  aud  kidneys,  combined  with  limited  ingestion  of 
food,  the  loss  of  weight  in  the  first  week  amounts  to  from  nine  to  ten 
pounds,  or,  roughly  speaking,  Ui  about  one  twelfth  the  weight  of  the 
body.  I 

Involution. — The  processes  by  means  of  which  the  uterus  retorasto 
its  tiou-piuirperal  condition  are  inaugurated  at  the  commencement  of 
labor.  During  the  rapidly  following  contractions  of  the  uterua  tlte 
coll-elemenfe  are  consumed,  while,  at  the  same  time,  the  compression 
of  the  nutrient  vessels  cuta  oft  fresh  su])plies  from  the  oxidized  pro- 
toplasm. The  fatty  degeneration  of  the  muscular  fibers  continues 
after  the  expulsion  of  the  ovum.  Tiie  contractious  which  bear  tho 
name  of  after-pains  point  to  the  continuance  of  muscular  cells  capable 
for  a  time  of  functional  performance.  Gradually,  however,  the  pro- 
teino  subotancos  are  converted  into  fats,  which  undergo  absorption. 
Whether  the  enormously  enlarged  cells  of  pregnancy  ever  entirely  dis- 
apf)ear  is  still  an  open  question.  In  the  fourth  week  young  cells  of 
new  formation  make  their  appearance  upon  the  external  layer  of  the 
uterus,  from  which  eventually  a  new  uterua  is  developed.  Thus  de- 
structi'ju  and  rej>aration  go  hand  in  hand.  In  from  six  to  eight  weeks, 
the  process  described  reaches  its  completion.  The  lochia  then  cease, 
and,  in  women  who  do  not  nurse,  menstruation  returns  (SchroK^der). 

Immediately  after  birth  the  uterus  weighs  upward  of  two  pounds; 
in  two  days  the  weight  falls  to  a  pound  and  a  half  ;  the  uterua  ifl  seven 


*  JoHASKOVSKT,  "  Ucbof  (IcD  Zuckergohalt  im  Ilame  der  WOchncriuncn,"  "  Arch.  L 
Gynatk.,"  Bd.  Tii,  p.  U». 

+  SriKOKLUERG,  loc.  cit.,  p.  212. 

^  GASssEn,  "  MonatsBchr.  f.  Gcburtsk.,"  Bd.  lii,  p.  47. 
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to  eight  inches  in  length  and  about  four  and  ft  half  incJies  broutl ;  the 
walls  are  from  an  inch  to  an  inch  and  a  half  in  thickness  ;  ut  the  end 
of  u  week  the  uteruij  weighs  a  pound,  and  is  live  to  six  and  a  half  inches 
long ;  at  the  end  of  two  weeks  the  weight  is  three  fourths  of  a  pound, 
the  length  five  inches,  and  the  walls  hardly  a  half-inch  in  thickness. 
Of  course  the  individual  variations  from  these  averages  are  very  great.* 
In  six  weeks  the  process  usiiully  reaches  the  end,  though  the  uterus 
remains  ever  after  somewhat  larger  and  more  rounded  than  in  uulli- 
)iara»  (Spiegel berg). 

Reparation  of  the  Decidua. — With  the  expulsion  of  the  ovum  the 
outer  portion  of  the  decidua  vera  for  the  most  part  adheres  closely  to  the 
reflexa,  while  the  meshy  portion,  with  the  fundi  of  the  glaiid>,  remains 
attAivhed  to  the  uterus.  The  udhureut  portion  consists  of  empty  areolar 
spaces,  of  gland  septa,  of  lymphatic  spaces  and  blood-vessels,  whilo 
only  the  fuudal  extremities  are  lined  with  glandular  epithelium,  f  As, 
however,  the  lino  of  domarkatiou  rarely  takes  place  throughout  the 
tire  decidua  at  any  fixed  levt-l,  fragments  of  the  outer,  more  com- 

t  layer  may  frequently  be  found  here  and  there  clinging  to  the  inner 
iurfacc  of  the  residual  membrane.  J 

The  uterine  cavity  is  covered  and  in  part  filled  with  at  first  a  bloody 
and  Bubsecpiently  a  muco-sanguinolent  tluid  cont^iining  blood  and  mu- 
cus corpuscles,  and  decidua-cells  in  various  stages  of  degeneration^ 

At  the  end  of  a  week  the  mucous  membrane  measures  at  most  from 
a  half  tu  three  quarters  of  a  line  in  thickiies.s  ;  the  inner  surface  htis 
become  smoother  from  the  disintegration  and  exfoliation  of  adherent 
ehreds  ;  the  glands,  owing  to  diminished  size  of  the  uterus,  are  pressed 
closer  together,  and  assume  a  more  nearly  per])ciidicular  direction  ;  tho 
gland-epithelium  extends  upward  along  tho  gland-walls  to  the  surface 
of  the  membrane  ;  tho  interglandular  spaces  are  filled  with  lymphoid 
cells,  with  blood-corpuscles,  fat-granules,  and  epithelial  cells,  in  a  state 
of  fatty  degcnenition.  As  the  regeuGrutive  process  goes  on,  line  capil- 
laries without  walls  form  in  tho  interglandular  substance,  so  that  the 
latter  presents  the  a]»i)earance  of  granulation-tissue.  By  the  third  week 
these  vessels  of  new  formation  strotcli  upward  to  the  surface  of  the 
mucous  membrane,  and  by  the  sixth  week  the  development  of  the  vaa- 
calar  network  is  complete.  In  the  second  week  the  lyuiphoid  cells  begin 
to  dissolve,  and  thus  the  glands  arc  brought  into  near  contact  with 
one  another.  Spindle-shaped  cells  of  young  connective  tissue  are  found 
between  the  glands  in  tho  second  week,  and  with  continued  oonnec- 


•  BiiRXKii,  "  Ucber  den  pucrpcralcn  Uterus  "  ;  Sinclair,  "  Measurements  of  the  Uterine 
C»Tity,"  "  Tr«ns.  of  tlic  Am.  Gynaee.  Soc.,"  vol.  iv,  p.  23 1 . 

f  IjEoroLD, "  Studien  uberdie  Utcruaachleimhaut,"  etc.,  "  Arch.  f.  Gjnoek.,"  Bd.  xil,  p. 
180. 

X  KCsTsm,  "  Die  Lusuog  dcr  iiiuttcrlichcn  Elhiiutc,"  "  Arch.  f.  Gjnack.,"  Bd.  xiii,  p. 
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tive-tissue  proliferation  tlie  flattened  tnbnles  are  drawn  upwarct^nS 
assume  a  perpendieuUir  direction.  The  epithelial  cells  at  the  mouths 
of  the  glands,  which  at  first  formed  separate  islet?,  approach  one  an- 
other as  the  glnnds  apsiimo  their  normal  positions,  and  by  actively 
multiplying  gpread  from  the  circumference  until  they  form  a  contin- 
uous lining  to  the  wounded  surface. 

As  regards  the  jiriticipul  features,  the  changes  which  take  place  at 
the  placental  site  arc  the  same  as  those  described  elsewhere  within  the 
uterine  cavity.  Immediately  after  delivery,  however,  the  surface  jk»- 
sesses  an  uneven  aspect,  with  elevations  whore  the  septa  of  the  serotina 
had  penetrated  between  the  placental  cotyledons,  and  with  intervening 
depressions.  The  mouths  of  the  torn  vessels  are  closed  by  tiirombi, 
and  large  vessels  are  irregularly  distributed  beneath  the  attached  resi- 
due of  the  mucous  membrane.  The  process  of  regeneration  at  the 
placental  site  takes  place  somewhat  more  slowly  than  elsewhere  within 
the  uterus. 

Closure  of  the  Sinuses. — By  the  eiglith  month  of  pregnancy,  as  has 
l>een  mentioned,  a  portion  of  the  sinuses  beneath  the  iilacenta  are  oblit- 
erated by  the  emigration  of  giant-cells  which  cause  coagulation  of  the 
blood  circulating  through  them.  After  delivery,  the  blood  stagnates 
in  the  intact  vessels  in  such  a  way  that  at  tir^t  the  inner  walls  are 
covered  with  flbrine,  while  the  center  contains  frcsli  red  blood.  The 
walls  then  thicken  by  ])roliferation  of  the  endothelium,  and  lyniph- 
and  blood-corpuscles  penetrate  into  the  coagulat<.'d  layer.  Finally,  the 
thrombus  fills  the  entire  vessel,  spindle-shaped  c?lls  radiate  from  the 
endothelium,  and  with  the  development  of  young  connective  tissue  a 
gradual  shrinkage  takes  place,  which,  however,  proceeds  slowly,  so  that 
four  to  five  mouths  after  birth  the  placental  site  is  still  distinguish- 
able.* According  to  Engehnann,  pigmentary  deposits  in  the  tissue  of 
the  mucou.s  membrane  are  ahnost  conclusive  evidence  of  recent  deliv- 
ery, as  after  menstruation  they  are  not  found,  probably  on  account 
of  the  superficial  character  of  the  ha?morrhage. 

The  Cervix, — The  cervix  speedily  resumes  after  delivery  its  normal 
size.  At  first  it  has  a  soft  and  pulpy  feel.  The  os  internum  (ring  of 
Bandl)  forms  a  resistant  ring,  which  constitutes  a  well-defined  boun- 
dary between  the  corpus  and  cervix  uteri.  This  ring  varies  in  size  in 
different  subjects,  but  is  always  sulliciently  open  to  permit  the  intro- 
duction of  two  fingers.  Beneath,  the  walls  are  throMti  into  transveree 
and  longitudinal  folds.  The  os  externum  is  usually  torn,  especially 
upon  the  sides,  and  the  thickened  labia  hjII  outward.     The  length  of 

•  Leotold,  "  Studicn  fiber  die  Uterasschleimhaut,"  etc.,  "  Arch.  f.  Gynaek.,"  BA  lii, 
p.  169;  ExoELMANS,  "The  Mucous  Membrane  of  the  Uterus,"  "  Am,  Jour,  of  Ohst^t,,'' 
May,  1875 ;  Spieoelbkro,  "  LehrbiK-h,"  p.  ^14  ;  Schroedgr,  "  Lchrbnch,"  p.  222 ;  Kcstncr, 
"Die  LoauDg  der  nirmcrUclicn  Eihiiutc,"  etc.,  "Arch.  £.  Ojnaek.,"  Bd.  xiii,  p.  482; 
FwiDLANDKK,  "  Arch.  f,  (Jynack.,"  lid.  ix,  p.  22, 
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bjBiuml  moasuros  two  uud  three  quartere  inchos,  and  upward.  At 
end  of  twelve  hours  the  distinction  between  the  cervix  and  vagi- 
na is  elearly  marked,  and  the  os  internum  is  so  far  closed  that  a  cer- 
tain amonnt  of  force  is  requisite  to  puss  two  fingers  into  tlie  uterine 
cavity.  The  contraction  of  the  os  internum  renders  the  longitudinal 
fold«  more  pronounced  in  the  upper  portion  of  the  canal.  From  this 
time  on,  the  involution  of  tlie  cervix  advances  rapidly.  At  the  end 
of  twelve  days  the  canal  is  shortened  to  an  inch  in  length.  As  the 
longitudinal  mu«:'le3  contract,  the  plicae  palmut*  become  distinct  aa 
tranBver^  ridges.  The  longitudinal  folds,  with  the  exception  of  the 
SDterior  and  posterior  ridge  which  belong  to  the  plica?  palmate?,  dis- 
jpear  with  the  retrognvde  cliangca  whieli  take  place  iu  the  mucous 
?mbrane.  The  os  externum  long  remains  patulous,  and  permits  the 
finger  to  pajis  to  the  os  internum  for  a  period  varying  between  the  sev- 
enth and  fourteenth  days.  The  anterior  lip  is  thicker  than  the  poste- 
rior, and  is  frequently  the  seat  of  erosions  and  granulations.  The 
iavolntioD  of  the  vaginal  portion  is  not  completed  until  after  the  ex- 
piration of  five  to  six  weeks.* 

The  Vagina. — The  vagina  during  the  first  few  days  is  soft,  smooth, 
id  relaxed,  and  retjuires  from  three  to  four  weeks  to  regain  its  nor- 
dimeusions.  The  contraction  and  involution  proceed  more  rap- 
kUy  at  \iw  introitus  than  above  in  the  neighborhood  of  the  fornix, 
though,  owing  to  the  presence  of  lacerations,  it  remains,  with  few 
exceptions,  jK-rmanently  wider  than  in  women  who  have  never  l>orno 
children. 

Position  of  the  Uterus. — Immediately  after  the  expulsion  of  the 
placenta  the  contracted  uterus  is  ft^lt  through  the  abdoininiti  walla  as  a 
flrm,  solid  body,  of  a  llattenod,  pyriform  shape.  When  both  hips  are 
on  the  same  level,  and  both  bhidder  and  rectum  arc  emjity,  the  uterus 
IB  found  in  the  median  line  with  tlie  fundus  between  the  symphysis 
and  the  navel.  At  the  same  time  the  weight  of  the  body  and  the 
laxity  of  the  abdominal  walls  lead  Ut  a  modenite  degree  of  ante- 
flexion. Urine  in  the  bladder  and  f«ces  in  the  rectum  give  rise  to  a 
certain  amount  of  lateral  displacement,  and  now  and  then  to  a  torsion 
of  the  utcnis  upuu  its  long  axis.  As  in  pregniuicy,  the  fundus  of  the 
at«ru8  is  thus  generally,  though  not  always,  directed  to  the  right,  and 
vUjv  left  Ixirder  looks  to  the  front.  The  mean  elevsitiun  of  the  fundus 
>Te  the  symphysis  is  about  four  and  one  third  inches,  tlie  width  oft 
the  fundus  is  upward  of  four  inches,  and  the  length  of  the  entire 
uterine  cavity,  an,  measured  by  the  sound,  is  in  the  neighborhood  of  six 
incbea.     The  dimensions  of  the  uterus  are  somewhat  less  in  primipane 

•  LoTT,  "  Zar  Anatomic  imd  Physiologic  dcr  Ccnrix  Ulcri,"  pp.  87  et  ae^. :  B&RNxn, 
**  Ceb*r  (If n  p«crpci-«len  t'tonw,"  p.  47,  stntcs  that  at  the  end  of  the  wcond  week  the 
<M  iotcrnnin  [tcnnits  llie  paB<a^  of  the  fingor  in  about  half  the  cases,  but  is  closed  in  all 
bj  the  end  of  the  third  week. 


:^6 


THE   PUERPERAL  STATE, 


than  in  muliiparfe.  A  full  bladder  pushes  the  fundus  upward,  ant 
increases  the  longitudiuul  diiimetor  of  the  orfjao.  Borner  has  observed 
an  increase  from  this  cause  amounting  to  three  and  a  half  inches. 

A  diminution  in  the  size  of  the  uterus  is  apparent  in  moat  cases  in 
the  course  of  the  first  twenty-four  hour?.  An  actual  increase  is  either 
pathological  or  due  to  the  ahove-mentioued  influence  of  the  bladder. 
The  diminution  is  most  marked  in  the  first  twenty  days,  but  after- 
ward progresses  at  a  slow  rate.  About  the  tenth  day  the  fundus  sinks 
below  the  level  of  the  syrajjhysis  pubis,  and  the  posterior  surface  of 
the  auteflected  uterus  occupies  the  pkue  of  the  brim.* 

After-Paina. — The  reduction  of  the  uterus  in  the  first  few  days  of 
the  childbed  period  is  in  the  main  the  result  of  contractions,  termed 
after-pains,  resembling  those  of  labor  botli  as  regards  the  hardening 
of  the  uterine  walls  perceptible  through  the  abdominal  coverings,  and 
the  nature  of  the  dolorous  sensations  which  thoy  evoke.  The  after- 
pains  stretch  over  a  period  varying  from  one  to  four  days.  Their 
duration  and  intensity  are  in  inverse  proportion  to  the  duration  and 
activity  of  the  preceding  labor.  Ou  this  account  they  are  more  pro- 
nounced in  multipara?,  while  they  are  often  absent  subsequent  to  a 
first  delivery.  They  arc  intimately  a>;?ociat«d  with  tlie  permanent  re- 
traction of  fhe  uterus,  and  are  therefore  to  be  regarded  a^  a  normal 
and  favorable  phenomenon.  They  are  ea^iecially  prominent  in  cases 
of  over-distention  of  the  uterus,  as,  for  instance,  in  cases  of  twin  preg- 
nancies and  bydramnios.  >?uckling  the  infant  produces  reflex  contrac- 
tions of  u  somewhat  intense  character. 

The  Lochia. — The  discharges  from  the  genital  passage  consequent 
upon  delivery  are  termed  the  lochia.  At  first  the  latter  are  composed 
of  pure  bh)od  with  coagula  of  fibrine,  but  after  a  few  hours  the  wound- 
ed fiurfucc  of  the  uterus  furnishes  an  abundant  exudation  of  a  serous, 
alkaline  fluid,  wliich  washes  away  in  its  descent  the  secretion  from  the 
cervix  and  the  vaginal  mucus.  For  the  first  two  or  three  days  thp 
lochia  are  of  a  red  color  {lofhia  nilint)  from  the  commingling  of  blood, 
while  upon  the  third,  fourth,  and  somi'times  upon  the  fifth  day,  as  the 
sanguineous  clement-s  diminish,  tliey  present  a  pale-red  color  {lochia 
gerosa).  As  constituents  we  find  under  the  microscope  cervical  and 
vaginal  epithelium,  blood  and  mucus  corpuscles,  bits  of  decidua,  and 
sometimes  shreds  of  membranes  and  of  the  placenta.  The  organic  con- 
stituents consist  of  albumen,  mucine,  the  saponified  fats,  and  a  variety 
of  saline  matters.  From  the  fifth  to  tlie  seventh  or  eighth  day  the  dis- 
charge continues  thin,  but  the  blood-corpuscles  become  less  abundant* 
while  there  la  an  increase  in  the  pus-cella  and  fatty  globules.     In  the 


•  non>EK,  foe.  cU. ;  Crkd^,  "  Bcitrii^e  tur  Hestimrounj^der  normalcn  La^e  dcr  geaiindcn 
Gebammttor,"  "Arch.  f.  Gynaek.,"  Bd.  i,  187i),  p.  81 ;  Pfaxxkhch,  "Ucbcr  die  Einflum 
dcr  NnchbaT-Orgnnc  auf  die  Lage  und  Involution  dcr  pticrpcralcn  Uterus,"  "Arch.  t.  Oj- 
na<?k.,'*  Bd.  iit,  1872,  p.  327. 
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spcoml  week  llio  discharge  becomes  of  a  gniyish-white  or  greenish-yel- 
low color  (hchia  alba  i<eu  lactea),  and  of  a  creamy  consistence.  It 
contains  chiefly  pns-coi'piisoles,  young  epithelial  cella,  spindle-shaped 
connective-tisj^ue  cells,  fat-granules,  free  fut,  and  crystals  of  choles- 
terinc.  The  reaction  is  neutral  or  acid.  (.Inidually  the  discharge 
diminishe-3,  becomes  transparent,  and  finally  assumes  a  normal  appear- 
ance. After  the  fourth  day  the  odor  is  recognizable,  and  the  lochia 
aro  found  to  contain  buettria,  indicative  of  decomjjusition.  In  the 
Taginol  secretion  the  trichomonas  vaginalis  is  likewise  present.  To- 
vard  the  end  of  the  first  week,  and  especially  after  leaving  the  bed, 
(resh  blood  often  makes  its  appearance.* 

Thetjuantity  of  the  locljia  varies  with  the  jH-culiarities  of  the  indi- 
Tidaal.  It  is,  as  a  rule,  greater  in  multipara^  in  women  who  do  not 
narsc  their  children,  and  in  those  of  flabby  fiber,  who  habitually  men- 
ate  abundantly.     The  mean  quantity,  according  to  Gassner,  of  the 

hia  cruenta  or  rabra  (to  fourth  daj')  amounts  to  nearly  two  and  a 
foarth  pounds ;  of  the  lochia  serosa  (to  sixth  day)  to  rather  more  than 
nine  ounces  ;  and  of  the  lochia  alba  (to  ninth  day)  to  six  and  two  thirds 
ounces  :  so  that  the  entire  amount  lost  during  the  first  eight  days 
reached  the  total  amount  of  nearly  three  and  a  quarter  pounds. 

The  Secretion  op  Milk. 

Anatomical  Considerations. — The  breasts,  whieli  furnish  the  secre- 
tion ctf  the  milk,  are  two  large  glands  of  the  compound  racemose  vari- 
ety. They  are  covered  by  a  fine,  supple  skin  and  a  layer  of  adfpose 
tissue,  which  increases  in  thickness  toward  the  peri])hery  of  the  organ. 
The  mass  of  the  glandular  substance  is  composed  of  from  fifteen  to 
twenty-four  lobes,  which  in  turn  are  subdivided  into  lobules  made  up 
of  a  greater  or  less  number  of  atuni,  or  culs-de-sac.  Fine  canaliculi 
start  from  the  latter,  and  unite  together  to  form  the  canals  of  the 
lobnles.  These  again  anastomose,  to  form  a  principal  canal  fur  each 
lobe,  termed  the  lactiferous  duct.  The  lacttferoua  ducts  terminate  at 
the  nipple  by  small  openings  measuring  only  from  one  sixtieth  to  one 
fortieth  of  an  inch.  Each  duct,  jib  it  [lasses  downward,  enlarges  in  the 
nipple  to  one  twenty-fifth  or  one  twelfth  of  an  inch  in  diameter,  and 
Ijcneath  the  areola  it  presents  an  elongated  dilatation,  from  one  sixth 
to  one  thiiHl  of  an  inch  in  diameter,  called  the  sinus  of  the  duet 
(Flint).  The  spaces  between  the  lobes  are  filled  with  adipose  tissue, 
id  the  various  elements  which  constitute  the  mammary  glands  are 
inited  into  a  single  mass  by  a  dense  connective  tissue  continuous  with 
that  of  the  subcutaneous  layer.  The  acini,  which  arc  merely  rudimen- 
(jiry  in  the  non-pregnant  state,  arc  lined  with  a  single  layer  of  small 
iolyhedr.il  cells,  assuming  a  more  cylindrical  character  in  the  ncighbor- 


'*'  lldt  SauuKDm,  "  Lelirbuch,"  etc.,  6te  Aufl.,  p.  £26 ;  Spuoelbxiio,  "  LcJirbuch,"  p. 
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hood  of  the  canaliculiir  thicts.  The  main  ducts  are  lined  with  low 
cylindrical  colls,  and  contain  in  their  walls  non-striated  muscular  fib<'r?, 
the  contractions  of  which  are  the  cause  of  the  spurting  of  the  milk  in 
lactation. 


y 


:^' 


Fio.  13(!.— Mamtnarv  inland,  a,  nipple,  the  (xsnlnd  p<irtinn  of  which  b  retrActod  ;  K  nreolu ; 
e,  f,  e,  c,  e,  lobules  of  the  irlaiKi :  i,  sinus,  or  mJateU  portion  of  one  of  the  Uctitierous 
ducto;  2,  cxtroiuitica  of  ttic  lActil'urous  ducta.    (Licj^oiA.) 

During  pregnancy  the  breastti  enlarge  in  consequence  of  the  swelling 
and  increase  of  the  connective  tissue,  the  accumulation  of  fat  between 
tile  lol^es,  and  the  multiplication  of  the  acini,  which  fill  with  fatty  glob- 
ules resulting  from  the  disintegration  of  the  lining  epithelial  cells. 
The  changes  in  the  secretory  apparatus  give  rise  to  irregularly  dis- 
tributed nodular  cords,  which,  however,  at  first  are  most  distinct  at 
the  periphory.  and  thence  advauco  toward  the  center  of  the  organ. 
With  continued  development  a  lactescent  fluid  is  produced,  which 
either  exudes  spontaneously  from  the  nipple  or  is  discharged  by  press- 
ure. 

Milk-Fever. — About  the  third  or  fourth  day  of  the  childbed  periml, 
the  turgcsceuce  of  the  breasts  is  suddenly  increased,  and  they  become 
full,  tense,  nodular,  and  sensitive  to  the  touch.  The  axillary  glands 
enlarge,  and  radiating  pains  are  exix^rienced  in  the  arm  and  shoulder. 
The  intensity  of  the  mammary  congestion  varies  in  different  individ- 
uals. It  is  more  pronounced  in  women  who  postpone  nursing  their 
children  until  after  the  secretion  of  milk  is  fullv  established.     In  ci- 
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>tionttl  ca?es  it  may  be  absent  altogether.  Since  the  general  intro* 
laction  itf  the  thermometer  into  practice,  and  the  better  understanding 
uf  the  causes  of  febrile  temperatures  in  the  puerperal  state,  the  exist- 
ence of  a  distinct  milk-fever  referable  to  functional  disturbances  in 
the  breasts  during  the  period  in  question  has  been  found  to  be  an  en- 
tirely exceptional  occurrence.  The  temperature  tables,  which  have 
U-en  kept  with  great  regularity  for  the  past  ten  years  in  the  Maternity 
Hospital  of  this  citr,  prove  that  under  normal  conditions  the  temiwra- 
turcs  of  the  third  day  do  not  rise  above  100J\  With  this  sub-febrile 
increuso  there  is,  indeed,  often  conjoined  considerable  general  dis- 
turbance, indicated  by  aUght  chilly  sensations,  headache,  anorexia, 
and  a  quickened  pulse,  which,  however,  disjippear  in  the  course  of 
twenty-four  hours,  with  profuse  perspiration,  and  an  abundant  secre- 
tion of  milk.  Most  writers  regard  the  higher  temperatures  wjjich  are 
Bometimcs  found  associated  with  extreme  turgesoence,  tenderness,  and 
reddening  of  the  mammte,  and   which  subside  when  the  \aiUtr  aru 


«^^ 


<^r 


7' 


Fm.  1S7. — Section  tbrough  adnas  &oa  bnuit  of  a  DonJiig ' 


(BIllMlit) 


'^ptetially  unloaded,  as  dependent  upon  a  non-irapparatire  fornt  4if 
purenchyniatous  intlammalion. 

Composition  of  Milk. — Milk  in  composed  of  a  flnki  |K/rr    <    i  of 

formed  constituents,  the  first  derived  from  the  blood,  and  t  ,.  -  <  ^iwl, 
t«rmed  the  milk-globules,  from  the  epithelial  eon  tomtit  of  <h«  ■lOinl. 
In  the  production  of  the  milk-globules,  the  gktid«ceIU  actively  rriulU- 
ply,  and  become  tilled  with  granular  particles,  vhieh  gndually  coi^ 
liMce  tn  form  drops  of  fat.  Subserjuently  tho  nadei  aiul  titt«  ivtuUtvixt 
of  the  cells  disappear,  so  that  the  latter  OOtwict  of  nioll»eiry-ihM|Nwl 
^  ggrcgations  of  fat-drops  held  together  by  lh«  rniuiiit  vf  Uio  owll-i/fif. 
>pla«m.     The  epithelial  elements  thiu  netamorplMiMd  •/«  ivrfitMl 
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colostrum-corpuscles.  Tlicy  arc  found  sparingly  distributoJ  in  rhe 
crude,  imperfectly  formed  secretion  known  as  colostrum,  which  is  fur- 
nished by  the  breasts  of  women  who  have  been  but  recently  confined. 
Finally,  the  fat-globules  of  lurgc  and  small  size  sepnnite  from  iine  an- 
othcr,  and  form  an  emulsion  with  the  lluid  transuded  from  the  blood, 
a  process  aided,  according  to  Kebrer,  by  the  diffusion  through  the  fluid 
of  the  residual  protoplasm  of  the  cells.* 

Colostrum  is  a  watery,  semi-opaque,  mucilaginous  fluid,  containing 
yellowish  streaks  composed  of  fat-globulos  and  fatty-degenerated  cells 
which  hang  together  in  stringy  masses.  It  is  distinguished  from  true 
milk  not  only  in  the  physical  characteristics  mentioned,  but  in  the 
greater  proportion  of  sugar  and  inorganic  salts  it  contains,  and  in  the 
fact  tliat  it  coagulates  upon  boiling.  It  possesses  laxative  qualities, 
which  render  it  of  use  to  the  infant  in  aiding  the  removal  of  the  me« 
conjum. 

Perfectly  formed  milk  contains  from  2*5  per  cent  to  7'6  per  cent. 
butter  in  emulsion,  and  from  Z'Z  per  cent,  to  six  per  cent,  milk-sugar 
in  solution.  Both  of  these  substances  are  directly  manufactured  by 
the  gland-structures.  It  possesses  likewise  a  proteine  substance  termed 
caseinc,  which  fluctuates  in  quantity  between  one,  three,  nnd  four  jjcr 
cent.  Kehrer  maintains  that  it  is  not  held  in  the  milk  in  solution, 
but  K  composed  of  particles  derived  from  cell-protoplasm  which  are 
diffused  through  the  fluid.  The  salts  in  the  milk  amount  to  0-14  per 
cent.  \ 

The  Diagnosis  of  the  Puerperal  State. — The  dliignosis  of  recent  de- 
livery is  based  upon  the  physiological  couditions  which,  we  have  8C*en, 
characterize  the  puerperal  state.  Thus,  the  abdomen  is  flabby  and 
wrinkled,  with  pigmented  linea  alba,  and  is  traversed  by  white-and-red 
lines  ;  tlic  bre;ists  are  full,  tense,  and  nodular,  and  secrete  milk  or 
colostrum  ;  the  areola  about  the  nipple  is  discolored  ;  the  uterus  is 
enlarged,  anteflexed,  palpable  through  the  abdominal  wall,  and  is  ex- 
cited to  contract  by  iiressure  ;  the  vulva  is  swollen,  the  labia  gape 
apart,  the  hymen  is  ragged,  the  perinanim  is  dij-tensible,  and  in  recent 
cases  lacerations,  in  older  ones  ulcers  or  granulating  wounds,  are  found 
about  the  vaginal  orifice  ;  in  the  smooth,  lax  vagina  there  is  observable 
the  absence  of  the  columna?  rugavum  ;  the  cervix  is  soft,  wide  below 
and  narrowing  above,  with  the  labia  often  torn  and  contused ;  when 
the  finger  can  be  passed  int«  the  uterine  cavity,  thrombi  may  be  felt 
at  the  placental  site;  finally,  the  lochia  are  hardly  likely  to  be  eon- 
founded  with  haemorrhages  or  discharges  from  non-puerpenil  eauscA. 

During  the  first  two  weeks  an  approximative  estimate  may  be  made 
as  to  the  date  uf  confinement  by  bearing  in  mind  that  just  after  delivery 
colostrum  is  found  in  the  breasts,  the  lochia  are  bloody,  and  the  lacera- 


*  KEnncR,  "  Zur  MorphqloRio  des  MiI(;^-CaseiQ8,' 
f  SriEOELBERO,  loc.  ci(.,  p.  2S1. 
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labuat  the  vuh-ji  present  a  fresh  appearance  ;  that  dnring  the  fol- 
ig  days  the  lochial  secretion  changes  first  to  a  serous  und  then  to 
purulent  character ;  that  the  uterus  gradually  diminiBhos  in  size, 
the  fundus  at  the  tenth  day  sinking  l>eli>w  the  upper  hordcr  of  the 
symphysis,  while  the  os  internum  remains  patulous  to  the  teeth  day, 
and  is  usually  impassable  for  the  finger  after  the  twelftli  day. 

The  New-born  Infant. 

With  the  first  inspiration  the  thorax  expands,  and  air  fills  the 
alrooli  of  the  lungs ;  at  the  earae  time  the  blood  jmsses  from  the  right 
side  of  the  lieurt  to  the  capillaries  of  the  pulmonary  organs,  and  is 
returned  arterialized  to  the  left  side  of  the  heart.     As  a  consequence 

the  establishment  of  the  pulmonary  circulution,  the  ductus  artcri- 
oontracts,  the  foramen  ovale  closes,  und  the  left  ventricle  undcr- 
~gocs  eccentric  hypertrophy.  As  a  consequence  of  the  diversion  of  a 
part  of  the  blood-currents  to  the  luugs,  the  pressure  in  the  aorta  sinks, 
and  the  circulation  in  that  portion  of  the  urahilical  arteries  which  lies 
^taide  the  navel  ceases,  while  thoracic  aspiration  empties  the  umhili- 
ll  vein.  The  cord  dries  from  the  cut  surfitce  toward  the  navel,  and 
drops  off  on  tfie  fourth  or  fifth  day.  The  lino  of  demarkation  forms 
at  the  termination  of  a  capillary  network  which  extends  upward  upon 
the  cord  to  a  distance  of  from  three  to  four  lines  from  the  skin.  When 
lh<>  cord  drops  off,  a  wounded  surface  is  left,  which  lieids  in  a  few 
duya. 

The  gwelling  upon  the  presenting  part  suksidea  mostly  in  twenty- 
four  to  forty-eight  hours.  The  head  slowly  resumes  its  normal 
shape — 3  process  completed,  jirobably.  in  the  course  of  two  to  three 
weeks. 

Soon  after  birth  the  meconium  is  discharged  from  the  intestines, 
and  in  a  few  days  the  evacuations  assume  a  feculent  churactor.  The 
production  of  pepsin  in  the  stomach,  and  the  secretion  by  the  pancreas 
of  a  fluid  capable  of  emulsifying  fats  and  digesting  albuminoid  sub- 
stances, render  the  assimilation  of  milk  practicable.  The  kidneys 
exoret*  an  abundance  of  urine  of  tt  low  specific  gravity. 

About  the  third  day  an  exfoliation  of  the  epithelium  begins,  which 
it  maintained  for  a  week,  or  even  a  longer  period.  During  this  time 
the  hypersemia  of  the  ekin  is  very  marked,  and  imparts  to  it  a  red 
color,  which  as  it  fades  passes  into  a  yellowish  tint.  The  hreast.s  in 
fKith  sexes  swell  very  commonly,  become  red  and  sensitive,  and  )-ield 
upon  pressure  a  serous,  milky  fluid. 

Icterus  of  the  new-born  infant  is  a  jiretty  eoninioti  affection. 
It'»  occnrrenco  is,  however,  largely  influenced  by  local  conditions. 
Thus,  Porak  placed  tlic  frequency  at  eighty  ^ler  cent,  among  the  chil- 
sn  born  in  the  Hopital  Cochin  in  l'ari.s ;  Kehrer,  in  the  va^t  mater- 
tiee  of  Vienna,  at  sixty-eight  per  cent.  ;  Kbstein,  in  Prague,  at  forty- 
la 
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two  per  cent.  ;  wliile  West  declares  it  is  a  rare  phonomonon  at 
Rotunda  Hospitiil  in  Dublin.  It  develops  usually  upon  the  second  or" 
third  day.  and  ends,  us  a  rule,  by  the  sixth  to  eighth  day.  Kehrer* 
has  shown  statistieiilly  thut  it  occurs  more  fre<{ueutly  in  bovs.  in  pre- 
mature infants,  in  the  children  of  priniiparje,  and  as  a  consecjuenco  of 
malprescntations.  It  is  likewise  promoted  by  atelectasis,  by  intes- 
tinal affections,  by  depressing  the  temi)ernture  of  the  child,  by  insuf- 
ficient feeding,  and,  in  a  word,  by  all  the  various  patliologicaJ  condi- 
tions and  unfavorable  hygienic  intluenccs  intensifying  or  giving  an 
abnormal  direction  to  the  ordinary  changes  which  take  place  in  the 
blood  (Ebstein).  ltd  frequency  in  lying-in  hoj<pitala  is  probably  con- 
nected with  a  .sei>tic  iufeetiou,  for  which  the  wounded  surface  at  the 
navel  furnishes  the  point  of  entry.  It  does  not  appear  to  be  de^wndent 
upon  gastro-duodenal  catarrli,  upon  a  narrowing  of  the  bile-duct,  or 
upon  retention  of  meconium.  Tlie  fa'ces  are  stained  with  bile,  while 
bile-pigment  in  the  urine  is  of  exce[jtional  occurrence.  On  the  other 
hand,  in  all  the  tissues  of  the  body,  and  most  ubuudantly  in  the  kidneys, 
[ligment-erystals  and  yellowisli-red  umoqihous  granules  are  found  de- 
pojiited  in  greater  or  less  quantities,  Thet^e  pigment-bodies  are  presum- 
ably not  products  of  the  liver,  but  result  from  the  disintegration  of 
blood-eorpuscles,  their  accumulation  in  the  organism  deix?nding  either 
upon  the  rapidity  of  the  processes  of  destruction,  or  upon  obstructs! 
elimination  by  the  kidneys.  An  expectant  treatment  ir-  the  only  ra- 
tional one.     Laxatives  are  unnecessary,  and  perhjtps  liannful.f 

Owing  to  the  discharge  of  meconium  and  urine,  and  the  limited 
amount  of  sustenance  at  its  disposal,  the  ncw-l)orn  infant  cxpcricncee 
a  loss  of  weight  in  the  first  two  to  three  days,  estimated  at  from  seven 
to  eight  ounces.  After  the  second  or  third  day  the  loss  is  gradually 
recovered,  so  that  between  the  fifth  and  eighth  day  the  weight  at 
birth  ia  reached.  The  loss  of  weight  is  greater  in  the  children  of 
primipara'  than  in  those  of  multipara',  in  artificially  nourished  in- 
fants, and  where  the  immediate  application  of  the  ligature  to  the  cord 
at  birth  has  been  resorted  to. 


The  Management  of  tue  Pl-erperal  State. 

Sleep. — After  every  precaution  has  been  taken  agjiinst  ha?morrhage, 
after  the  patient  has  been  washed  carefully  and  placed  upon  clean,  dry 
bedding,  and  after  tlie  baity  has  been  batlied  and  dressed,  it  ia  very  de- 
sirable that  the  mother  .shouhl  enjoy  a  few  hours  of  refreshing  sleep. 
To  this  curl  the  room  should  be  darkened,  and  absolute  stillness  en- 
forced.    The  crying  of  the  baby,  the  affectionate  salutation  of  friends, 

*  KEnni:n,  "Studtcn  iibcr  den  Icterus  Neonatorum,"  "  Jabrbucti  f.  Pacdiatrik,"  BiL  B, 
p.  71,  1871. 

f  EiLSTEix,  "  Ucbcr  die  Gclbaucht  bei  neugeborcnca  Klndcrn,"  Votkmann^a  *'  SataoiL 
klin.  Vortr.,"  No.  180. 
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or  the  tidying  of  the  room  by  lionsehold  Marthas,  often  becomes  tho 
rtinp-point  of  nervooa  restlessness,  which  ii5  wn'tli  difficulty  ovcr- 
nie  by  tho  aid  of  tho  strongest  eojxiriflea.  Should  tho  mother  feel 
faint  and  exhausted,  vsne  should  be  allowed  a  cup  of  hot  tea  or  bouillon. 
In  multipuriB  it  is  well  to  leave  with  the  nurse  some  form  of  ano- 
dyne, to  bo  administcrcfl  in  caso  sleep  is  interrupted  by  the  fretjuent 
recnrrenco  and  severity  of  the  after-pains.  Opiates,  while  they  lall 
the  pain,  do  not,  after  labor,  arrest  those  physiolng-ical  changes  in 
the  uterus  with  which  tl)C  after-pains  aro  associated. 

Passing  Urine. — As  the  natural  impulse  to  nrinat^  after  delivery 
18  Tory  feeble,  even  when  the  bladder  is  full,  the  nurse  should  be  in- 
ctcd  to  solicit  the  patient  to  pass  water  in  the  course  of  eight  or 
ten  hours.  The  act  of  urination  should  be  performed  upon  the  back, 
which  of  course  necessitates  the  use  of  tho  bed-pan.  To  be  sure,  there 
'  A  pood  many  women  who  are  able  to  pass  water  without  difficulty 
the  sitting  ix»sture,  who  fail  in  tho  attempt  when  rocunibeiit.  Still, 
the  risk  of  exciting  hnemorrhage  by  placing  tho  patient  upright,  during 
tl>e  first  four  or  five  days  after  delivery,  is  always  sufficient  to  control 
tlie  action  of  the  caireful  physician.  Tho  physician  should  make  it  a 
nile  to  visit  his  patient  within  twelve  hours  from  the  time  of  confine- 
ment. Ho  should  then  in<(uire,  not  only  whether  she  has  passed 
water,  but  ascertain  the  cpiantity  voided.  If  the  quantity  lias  not 
exceeded  three  to  four  ounces,  he  should  introduce  the  catheter  and 
make  sure  that  the  bladder  is  completely  emptied.  In  cases  of  reten- 
tion, tlie  urine  should  be  drawn  at  least  three  times  in  the  twenty-four 
lioura.  iJeforo  using  tho  catheter,  the  external  pavU  should  bo  care- 
fully washed,  to  avoid  conveying  the  lochia  into  the  bladder,  as  the 
lochial  discharge  after  the  first  day  is  liable  to  excit©  cystitis.  In 
intriKlucing  the  catheter  beneath  the  bedclothes,  the  urethral  orifice 
can  readily  be  detected  by  first  feeling  for  the  tumefied  urethra  with 
the  index-finger  of  the  right  hand  through  tlie  anterior  vagina!  wall, 
and  then  following  it  in  a  forward  direction  until  tho  meatus  is 
reached. 

Visits  of  the  Physician. — The  physician  should  see  his  patient  at 
least  once  daily  during  the  first  week  following  confinement.  During 
the  first  four  days  it  is  my  custom  to  make  twth  a  morning  and  even- 
ing visit,  not  only  for  the  purpose  of  noting  carefully  the  jiulRe  and 
tomperature,  but  to  be  sure  tliat  my  patient  is  not  made  a  victim  to 
the  traflitional  prejudices  and  superstitions  of  the  monthly  nurse. 
If  the  physician  will  tike  the  troul)lo  to  call  occasionally  upon  his 
fwtient  subsequent  to  tho  first  week,  to  insure  the  unretarded  progress 
vi  ]•"  '   'rinvalescence,  he  will  do  much  to  circumscribe  the  field 

of  g\  .  oal  practice. 

General  Directions. — Great  pains  ehould  be  taken  to  keep  the  air 
of  the  lying-in  chamber  fresh  )^^  pure.     If  the  room  is  warm,  the 
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patient  lilioald  he  lightlr  covered,  owing  to  the  tendency  during 
chUtibed  to  profnde  perspirations.  There  u  no  fuundatiou  for  tiie 
prevalent  belief  that  it  is  dangerous  to  comb  the  hair  of  a  puerperal 
woman.  Nothing  contributes  so  ranch  to  the  removal  of  soreness, 
snd  the  healing  of  wounds  in  the  genital  canal,  as  cleanliue&s.  Every 
morning  the  external  parts  should  be  washed  carefnity,  and  at  least 
twice  daily  the  vagina  shonld  be  syringed  with  some  warm  disinfect- 
ant lotion.  My  own  favorites  are,  for  the  first  three  days,  an  infa- 
nion  of  camomile  or  a  saturated  solution  of  boracic  acid.  After  the 
third  day,  when  decomposition  of  the  lochia  u  apparent  to  the  sense 
of  smell,  carbolic  acid  (  3  j  ad  Oj)  should  receive  the  preference. 

Diet. — The  diet  shouM  be  selected  with  reference  t-o  tho  physifw 
logical  requirements  of  the  patient.  Thns,  during  the  first  three  days, 
when,  as  a  rule,  the  patient  is  thirsty,  and  is  indifferent  to  solid  food, 
the  diet  should  consist  of  gruel,  milk,  milk-toast,  and  tea.  to  which 
may  be  added  clear  soups  and  bouillon  should  more  stimulating  ali- 
ments be  called  for.  It  is  equally  desirable  on  the  one  hand  to  avoid 
exciting  colics  and  catarrhal  affections  of  the  stomach  by  too  early 
resorting  to  a  substantial  regimen,  and  on  the  other  to  remember  that 
the  speedy  establishment  of  an  abuudunt  milk  secretion  is  apt  to  be 
hindered  by  subjecting  women  to  a  process  of  semi-starvation.  After 
the  bowels  have  moved  on  the  third  or  fourth  day,  the  normal  appetite 
usually  returns.  All  easily  digested  articles  of  fuod,  such  as  soft- 
lK)iled  eggs,  chicken-broth,  email  birds,  steak,  chops,  and  the  like, 
according  to  the  taste  of  the  patient,  should  then  be  allowed.  Cooked 
fruits  are  of  service  in  overcoming  the  natural  constipation  of  tho 
puerpcnd  period.  The  pojiular  prejudice  against  tisli  and  veget:»bleis 
contuining  a  large  amount  of  nitrogenized  substances  seems  to  me 
well  founded. 

Laxatives. — The  canonical  practice  of  administering  a  laxative  on 
the  third  day  is  of  unquestionable  utility.  Very  few  women  escape 
from  an  accumidution  of  fecal  matter  during  the  last  weeks  of  pi^- 
naiicy — an  accumulation  which  is  often  enormous  in  quantity,  and 
whioli  civutos  u  iiredisiJosiUon  to  puerpend  affections.  The  remedies 
selected  should,  however,  he  adapted  to  the  iieenliarities  of  the  indi- 
vidual, lu  Some  women  an  ordinnry  injection  of  soap  and  olivo-tiil 
in  water  euUiccs  to  procure  an  adwjuate  evacuation  ;  in  others  the  ob- 
jcet  is  fullilled  by  tho  milder  laxatives,  such  as  the  compound  rhnbarb 
pill,  a  i-hiret-glass  of  Ilunyadi-Janos  water,  or  the  compound  licorice 
powder  of  tho  German  pharmacopoeia  ;  while  in  obstinate  cases  a  calo> 
mol  purge,  or  some  such  combination  as  tho  post-partum  pill  of  my 
friend  Professor  Barker,*  will  bo  found  rcquiaite.    Castor-oil  I  give  only 

•  Bit.  rolocvnth.  comp.,  3  j ;  oxt.  hyoscyami,  gr.  xv ;  pulr.  aloes  roc^,  gr.  s ;  eiu  nuc 
trom.,  gr.  V  ;  |HHlo|ihvllln,  i|)Ccaouanha,  aa,  gr.  j.     M.  Ft.  pil.  (argcat.)  No.  xiL    Of  I 
two  uMullj  not  ctlloiently  aad  without  causing  puin. 
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In  ca^s  of  govore  colic,  cither  alone  or  comljincd  with  fifteen  drops  of 
laudanum.  In  h«?morrlioidfl  complicating  puerperal  convalescence,  I 
can  add  my  testimony  to  that  already  given  by  Professor  Barker  as  to 
the  specific  curative  effect  of  half-grain  doses  of  aloes  administered 
night  and  morning. 

Nursing. — Every  healthy  woman  should  nurse  her  child  at  least 
through  the  puerperal  jwriod.  The  advisability  of  continuing  lacta- 
tion subsequent  to  tiie  resumption  of  household  duties  must  depend 
upon  the  question  as  to  whether  the  mother  is  in  a  position  to  make 
the  necessary  sacrifices  to  the  interests  of  the  child.  When  the  do- 
mestic and  social  demands  upon  her  time  and  thoughts  are  numer- 
ous and  pressing,  lactation  is  apt  to  be  im]wrfeet,  and  tlie  child  will 
not  thrive.  Humanity,  in  such  cases,  requires  that  the  child  be  sur- 
rendered to  a  wet-nurse.  Nursing  may  be  rendered  impossible  by  a 
lack  of  milk,  by  flattened,  misshapen  nipples,  and  by  the  health  of 
the  mother.     It  should  be  prohibited  in  phthisis,  in  epilepsy,  and  in 

IP  of  syphilis  contracted  shortly  before  the  birth  of  the  child. 

The  child  should  be  applied  to  the  breust  after  the  mother  haa 
rested,  and  within  the  first  twelve  hours  following  the  end  of  labor. 
Soon  after  birth  the  child  seizes  the  nip]ile  eagerly,  and,  though  the 
quantity  of  nourishment  obtained  is  small,  it  is  infinitely  better 
(wlapt^  to  tlie  child's  needs  than  the  catnip-teas  and  sweet-oil  which 
monthly  nurses  employ  as  substitutes,,  The  early  application  of  the 
child  to  the  breast  benefits  the  mother  by  promoting  the  contractions 
and  the  involution  of  the  uterus,  and  by  lessening  the  jminful  disten- 
tion of  the  breasts  which  occurs  at  the  time  when  the  function  of  lac- 
tation is  fully  established. 

A«  the  child  sleeps  for  the  most  part  during  the  first  few  days  of 
existence,  no  rule  can  be  laid  down  with  regard  to  the  fre({uency  with 
which  it  should  bo  placed  to  the  breast.  Aft<?rward  it  should  be  ac- 
ooctomed  to  some  regular  routine.  So  long  as  the  stumiich  is  of  small 
caiMcity  and  regurgitate?!  a  jiortion  of  its  food,  the  interval  should  not 
exceed  a  couple  of  hours.  From  an  early  pcrioil,  however,  the  child 
ahould  be  accustomed  to  sleep  six  hours  at  night,  which  gives  an  op- 
portunity for  the  mother  to  recuperate  her  strength.  This  dii^cipline 
i^  of  course  not  praeticnble  wliere  the  child  sleeps  in  tlie  same  bed  with 
i:^e  mother.  After  six  months  the  child  should  not  nurse  oftener 
five  or  six  times  in  the  twenty-four  hours. 

The  brei^t^s  should  be  suckled  in  alternation.  The  nipples  should 
be  carefully  washed  both  before  and  after  nursing.  The  addition  of 
boracie  acid  to  the  water  prevents  the  development  of  fungi.  The 
:treme  sensitiveness  of  the  nipples  at  the  commencement  of  lactation 
be  greatly  relieved  by  applying  constantly  to  them  a  rag  wet 
ith  the  lifjuor  plumbi  sulmri'tal..,  in  the  proj>ortion  of  a  teaspoonful  to 
a  tumbler  of  water.     For  a  few  days  a  met  ^^yer  the  nipples, 
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to  prevent  tho  rubbing  of  the  night-dress  or  the  bedclothes,  is  a  source 
of  comfort. 

Duration  of  Lying-in  Period. — Jlost  women  ex{iect  pcrniiission  to  be 
given  tlieni  tu  sit  up  upon  the  tenth  day.  There  should,  however,  Ikj 
no  fixed  rule  about  leaving  tlie  bed  whieh  does  not  take  into  uccounl 
tlie  individuality  of  the  specJtic  case.  Nut  to  leave  tlie  beii  before  the 
tenth  day  is  a  safe  rule  in  normal  puerperal  convakisceuee  ;  but,  wliere 
there  are  wounds  to  heal  by  granulation,  a  much  longer  period  of  time 
may  be  necesiwry.  Gurrigues*  expresses  his  eunviction  that  "the  up- 
right and  sitting  postures  ought  to  be  carefully  avoided  until  involution 
has  proceeded  so  far  that  the  uterus  has  receded  from  tho  anterior  wall 
of  the  abdomen  and  returned  to  the  i>elvic  cavity" — a  rule  which 
would  aliuw  otio  wonvau  to  sjt  up  in  a  week,  while  another  would  be 
kept  iu  bed  two  weeks,  or  even  longer.  The  continuance  of  the  lochia 
rubra  ehould  serve  as  a  warning  against  a  change  to  tho  upright  por- 
tion. The  first  attempt  at  getting  ui)  should  be  tentative.  There- 
sumption  of  household  duties  should  be  postponed  iiutil  the  patient 
can  walk  about  without  fatigue  or  backache.  When  the  abdominal 
walls  are  greatly  relaxed,  a  well-fitted  bandage  should  be  worn  for 
weeks  subsequent  to  delivery. 

Tde  Care  of  the  New-bobn  Infant. 

As  the  new-born  infant  possoisses  feeble  powers  of  resistance  to 
cold,  the  firsjt  bath  should  bo  ninety-eight  degrees,  or  nearly  that  of 
the  body.  The  verui\  ca*eosa  should  be  softened  by  oil  or  fat-inunc- 
tion, and  gentleness  employed  in  its  removal.  The  child  should  then 
be  gently  dried  in  soft,  warm  cloths,  and  caix'fully  examined  with 
rttfercjicc  to  any  possible  defect  of  formation  or  development,  Tho 
cord  should  be  wrajiixjil  iu  an  oiled  rag,  and  held  iu  place  upon  the 
loft  side  by  a  flauuel  bandage.  After  the  cord  has  sei>arated,  the 
wounded  surface  should  be  dressed  with  a  carbolic  salve  until  the  dig- 
charge  ceases,  f  The  dressing  of  the  child  is  the  province  of  the  nurse, 
and  varies  considerably  iu  the  different  social  ranks.  C!eanJine*s  and 
fresh  air  are  essential  to  healtliy  development.  To  avoid  si)rue,  the 
mouth  of  the  child  should  be  washed  with  cool  water  each  time  after 
nursing. 

Selecting  a  Wet-Nurse. — Should  the  misther  be  unable  to  nurse  her 
child,  a  wet-nurse  should  bo  urgently  recommended.     In  selecting  tho 

♦  Gabrigues,  "Rest  after  Delivcrj-,"  "Am.  Jour,  of  Obstct.,"  October,  1880,  p.  8C1. 

\  Dr.  GoodcU  seizes  the  cord,  after  it  bos  been  cut  aa  usual,  between  the  timmb  and 
forefinger  of  tite  left  hnnil,  near  (he  navel,  and  tlien  strips  off  the  gelatine  of  Wharton 
with  tlie  thumb  Bi;d  forefinger  of  the  riglit  hand.  The  pressure  at  the  nav^l  i»  next 
temporarily  xuspendcd  where  the  internal  poi-tiotm  of  the  vcftfiels  coUaiiso.  Tho  cord  is 
thereupon  subjected  to  a  second  stripping:,  tied  in  the  waual  manner,  and  left  free  wilitout 
any  drei^^inj;  whntcvcr.  The  result  i^,  that  it  separates  without  any  bad  sioclL  ( Vida 
Parry's  note,  Lei^inau's  "  ilidwifcij,"  third  American  edition,  p.  608.) 
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m  examination  phrmld  Vh?  niailo  \rith  regard  to  her  constitution 
and  healtli.  The  plivsieian  shoiild,  by  insix^ctiug  the  throat,  the  legs, 
tho  glands  of  the  neck,  and,  if  {>ossih1e.  the  genital  organs,  exclude 
thv  existence  of  a  syphilitic  or  strumous  taint.  A  nurse  should  bo 
botweon  twenty  and  thirty-tivc  years  of  ago,  and  should  present  all  the 
opi:>earances  of  good  health.  Tlie  gums  shoultl  be  reil  and  Cnn  ; 
the  breasts  should  preferably  possess  a  pyriform  8hai)e.  and  should  be 
marbled  with  blue  Tcins  ;  it  is  not  necessary  that  they  should  be  large, 
but  they  should  bo  firm,  clastic,  and  nodular  from  abundance  of  glan- 
dular structure  ;  the  nipples  should  bo  well  formed,  prominent,  and 
free  from  cracks  and  erosions  ;  the  milk  slumld  flow  easily,  and  not 
too  bluifh  in  color.  The  age  of  the  milk  should  bear  some  corre- 
mdcncc  to  that  of  the  child  to  be  suckled.  Aside  ham  the  question 
of  ttihtptnbility,  it  is  obviouti  that,  ■where  a  great  discrepancy  exists,  the 
milk  of  the  nurse  is  liable  to  fail  before  the  time  of  weaning  is  roachofL 
One  of  the  best  tests  of  a  nurse's  capacity  is  the  api>earanco  of  her 
own  child.  If  the  latter  is  plump,  with  well-rounded  limbs,  and  with 
a  healthy  skin  and  mucous  membranes,  the  presumptions  are  in  her 
£kvor,  eren  if  she  does  not  present  in  her  own  person,  as  Jacobi  sport- 
ividy  suggests,  "a  combination  of  Aplirodite,  Athene,  and  Psyche," 
When  a  choice  has  once  been  made,  a  change  should  not  be  recom- 
mended without  a  fair  trial.  It  is  by  no  means  nucommon  for  a  nurse 
but  n>ccntly  separated  from  her  child,  placed  among  strangers,  and 
intTodncod  to  a  foreign  mode  of  life,  to  toniporarily  suffer  from  a  dimi- 
nution of  the  lacteal  secretion,  the  milk  returning  in  a  brief  period 
under  the  influence  of  kindness,  habit,  and  a  nourishing  regimen. 
Moderate  exercise  is  necessary  for  the  maintenance  of  health.  The 
nurse  should  l>e  allowed  to  drink  milk  freely,  but  malt  liquors  ahonld 
be  prohibited,  at  least  until  toward  the  close  of  lactation, 

Artiflci&l  Feeding. — If  it  is  impossible  to  [irocuro  the  services  of  a 
wet-nuffte.  or  if  Uie  aversion  of  the  parents  to  wet-nurses  as  a  class 
proves  unconquerable,  artificial  alimentation  musft  be  tried.  It  is  un- 
questionable that  many  babies  thrive  fairly  when  brought  up  on  tho 
bottle.  For  success,  scrupulous  cleanliness,  punctuality,  intelligence, 
and  exj>erience  are  requisite.  The  beautiful  roundness  of  outline,  the 
«  ais^,  and  the  easy  dentition  of  infants  at  tlic  breast  are,  liowever, 
cly  attainable  by  those  who  are  brougltt  up  by  hand.  Bottle-fed 
infants  are  apt  to  bo  lean,  to  be  subject  to  attacks  of  indigestion,  and 
lo  sttfiFcr  from  nervous  disturbances  when  teething.  If  cow's  milk  is 
'd  as  a  substitute  for  human  milk,  the  experiment  is  more  likely  to 
prove  a  success  in  the  country,  where  the  milk  can  be  obtained  fresh 
inoming  and  evening,  than  in  the  city  where  milk  is,  of  necessity,  at 
t  twelve  hours  old  at  the  time  of  delivery,  and  thirty-six  hours 
old  Ix'fore  a  fresh  supply  can  be  obtaiiitvl.  My  own  experience  inolinca 
me  to  favor  employing,  where  it  is  practicable,  milk  from  one  cow. 
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especially  if  the  cow  is  selected  with  reference  to  the  child's  indiridii- 
ality,  precisely  in  the  same  manner  as  a  wet-nurse  wonld  be  selected. 
The  fitness  of  the  milk  to  tlie  child  is  to  be  determined  rather  by 
ex]5eriment  than  by  analysis.  In  a.  general  way.  however,  it  is  well  lo 
remember  that  the  milk  of  a  very  young  cow  is  deficient  in  fat-glob- 
nles.  while  that  of  an  old  cow  is  apt  to  err  on  the  side  of  excessire 
richness,  and  that  either  extreme  is  equally  liable  to  tax  the  iafantilo 
organs  of  digestion. 

The  difference  in  the  digestibility  of  human  and  cow's  milk  is  deiH.'n- 
dent  upon  a  difference  in  the  molecular  arrangement  of  thecaseine  vari- 
eties they  respectively  contain.  The  acid  of  the  stomach  precipitates 
human  caseine  in  the  form  of  flocculent  shreds,  while  that  of  the  cow's 
milk  is  converted  into  firm,  solid  masses.  Now,  of  the  two  forma  it  has 
been  experimentally  proved  that  the  former  is  much  more  soluble  in  the 
gastric  juice  than  the  latter.  With  many  physicians  the  favorite  plan 
for  neutralizing  this  objection  consists  in  substituting  cream  for  milk 
(diluted  at  first  with  three  and  afterward  with  two  parts  water  [Bie- 
dertj ),  and  thus  to  reduce  the  quantity  of  caseine  to  minimum  pro- 
portions ;  but  this  diet,  by  confining  the  child  almost  entirely  to  the 
hydrocarbons,  to  the  cxclusiou  of  the  proteine  constituents,  has  never 
seemed  to  me  in  practice,  even  when  well  borne,  to  meet  the  full  tissue 
requirements  of  a  growing  eliild.  After  many  trials  of  thiij  mixture, 
which  found  a  warm  advocate  in  the  late  Professor  Childs,  of  this 
city,  I  have  finally  returned  to  milk  of  good  standard  (juality,  stirring 
it  before  using  to  distribute  the  fat-globules  evenly  between  the  dif- 
ferent layers,  and  abiding  to  it  water  proportioned  to  the  age  of  the 
child,  beginning  with  eight  tublespoonfuls  of  milk  to  eight  of  water, 
increjising  the  one  and  diminishing  the  other  a  tablespoonful  at  a 
time  as  rapidly  as  the  digestive  organs  exhibit  a  toleration  of  the 
change.  The  water  does  not,  of  course,  alter  the  chemical  constflution 
of  the  caseine.  but  aids  digestion  by  provoking  an  increased  flow  of  the 
gastric  juice,  and  incidentally  contributes  to  alleviate  thirst  (Jacobi). 

City  milk  should  be  boiled  to  prevent  fermentation,  an  unnecessary 
practice  when  milk  euiibe  obtained  fresh  night  and  morning.  Instead 
of  plain  water,  Jacobi  has  jwinted  out  the  utility  of  using  some  sub- 
stance "which  by  its  physical  consistence  is  able  to  hold  the  caseine- 
clota  in  suspension,  thus  protecting  the  stomach  from  irritation,  while 
they  are  being  prepared  fur  dissolution."  I  have  been  in  the  habit  of 
following  out  to  this  end  his  earlier  suggestion  to  employ  an  indif- 
ferent substance,  as  gum-arabic  or  isinglass  for  yery  young  children, 
and  afterward  a  thin  decoction  of  oatmeal  or  barley,  according  to  the 
tendency  of  the  cliild  to  constipation  or  diurrlnx'a. 

Condensed  milk  is  popular  with  many  physicians,  because  children 
with  whom  it  agrees  fatten  upon  it,  and  suffer  but  little  from  indiges- 
tion  and  loose  passages.     The  large  amount  of  sugar  it  contains  un- 
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fit*  it,  however,  for  prolonged  use.  I  have  seen  a  number  of  children, 
exclusiveh'  fed  upon  it,  after  passing  through  apparently  a  blooming 
infancy,  develop  symptoms  of  rickets  at  the  end  of  their  first  year. 
1  have,  however,  been  in  the  habit  of  allowing  its  habitual  use  during 
the  first  three  months  of  existence,  and  in  the  city  during  the  hot 
months  of  summer. 

Whatever  the  preparation  selected,  it  should  be  warmed,  before  it 
is  given  to  the  child,  to  blood-heat.  A  small  quantity  of  salt,  and  a 
in  or  two  of  bicarbonate  of  soda,  or  a  taWespoonful  of  lime-water, 
ould  be  added  to  the  n>fant*s  food,  the  former  to  promote  assimila- 
tion, and  the  latter  to  neutralize  any  free  acid  the  milk  may  chance  to 
contain.  When  artificially  reared,  many  children  do  not  gain  flesh, 
in  gpitc  of  apparently  healthy  digestion.  I  have  often  derived  great 
benefit  after  the  third  month  from  the  addition  to  emcli  bottle  of  a 
tablespoonful  of  Lolllund's  Liebig's  food  for  infants.  Presumably  the 
Tarions  forms  of  malt  extract  now  so  popular  in  this  country  would 
wrre  the  same  purpose  equally  well. 

Tlie  bottle  from  which  the  child  is  fed  should  be  scalded  each  time 
that  it  is  used,  and  should  then  b<?  filled  with  cold  water  to  which  a 
little  soda  has  been  added.  The  tube  and  mouth-piece  should  both 
be  washed,  cleaned  with  u  brush,  and  allowed  to  soak  in  cold  water, 
in  the  intervals  of  feeding.  Unless  every  precaution  is  taken  to  prevent 
the  development  of  fungi,  a  bottle-fed  infant  will  never  prosper. 

^f  CHAPTER    XIV. 

ACCIDENTAL  COMPLICATIONS.-ABXORMALJTIES  OF  THE  UTERUS. 

Vuiola. — Rut)eo]a. — Scarlatina. — Scarlatina  puerperalis. — Cholera. — Tjphus,  tjphold,  and 
idapaing  tcvcr, — Malarial  fever. — Icterus. — Cardiac  diseases, — Poeumoniu. — Etnphy- 
Mma, chronic  pleurisy,  and  empyema. — Phthisie. — Syphilis. — Chorea, — Surgical  opor-" 
•ttooB  dnrini;  prcgnoncv. — Double  uterus. — Antever^ion  and  autcfleiioa. — Rctrurcr- 
aion. — Retroflexion. — Prolapse  of  uterus  and  vcgina. — Uernioa. 

Tub  pathology  of  pregnancy  includes  the  varioua  morbid  condi- 
tions which  exercise  an  unfavorable  influence  tipon  pregnancy,  whether 
of  matenuil  or  fetal  origin. 

The  maternal  diseases  comprehended  under  this  title  may  consist 
of  simple  exaggerations  of  normal  disturbance.'',  a  class  which  lias, 
Lowover,  afready  received  attention  lu  connection  with  the  chapter  on 
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the  management  of  prognuiicy  ;  accidental  complicatiuns  wliich  mate- 
rially intluenco  tlie  circulation  or  the  intc^-ity  of  the  pelvic  organs  ; 
and,  finally,  discjisos  of  the  uterus  and  the  uterine  appeudnges  which 
endanger  tlio  health  of  the  ovum,  or  jiave  the  way  to  its  expulsion. 

The  patbologicul  procosscj  which  nffoet  the  ovum  may  ho  primary, 
or  may  result  scconihirily  from  maternal  disturhances. 

The  liBemorrhages  of  the  first  half  of  pregnancy  and  the  prema- 
ture expulsion  of  the  ovum  are  ordinarily  the  result  of  fetal  or  mater- 
nal disease.  Their  consideration,  therefore,  forms  a  fitting  conclusion 
to  the  subject-matter  in  hand. 

The  management  of  the  haemorrhages  occurring  in  the  eecond  half 
of  pregnancy  roqnires  a  preliminary  knowledge  of  the  operative  i>rf> 
ceduros  of  midwifery.  Its  con.silieration  will  therefore  be  jxistponed 
until  the  principles  governing  the  conduct  of  difficult  labor  have  nn- 
dergune  discusaion. 

Morbid  states  which  exercise  an  unfavorable  influence  lees  during 
pregnancy  than  after  the  development  of  lalwr  will,  to  avoid  double 
mention,  be  considered  in  eonuection  with  the  pathology  of  the  latter 
process. 

Accidental  Complications  of  Pbegnaxcy. 

Variola  attacks  pregnant  women  more*  frequently  thau  any 
other  eniptive  fever,  and,  although  it  manifests  a  preference  for  those 
in  whom  pregnancy  is  not  far  advanced,  it«  typo  is  severer  and  ila 
prognosis  graver  when  it  alTects  women  near  their  confinement. 

Variola  is,  unless  of  a  mild  form,  u  jieculiarly  dangerous  complica- 
tion of  pregnancy,  greatly  imperiling  the  life  of  both  mother  and 
foetus,*  through  its  tendency  to  metrorrhagia  and  abortion. 

AVhen  the  disease  pursues  its  course  without  producing  abortion,  the 
child  may  present  characteristic  variolous  cicatrices,  or  the  latter  may 
bo  absent.  Occasionally  the  child  remains  unatTectod  by  the  disea 
until  after  birth,  and  may,  sometimes,  escape  it  altogether.  During 
epidemics  of  viiriola,  women  may,  without  manifesting  other  symptoms 
of  infection  from  the  variuluus  |>oison,  give  birth  to  premature  chil- 
dren, \vIio  remain  unaffected  with  the  disease.  Children  sometimes 
suffer  from  viwiola  either  before  or  soon  after  birth,  while  their  mothers 
enjoy  complete  immunity  from  the  disease.f 

The  heutthy  child  of  a  mother  affecled  with  variola,  or  of  one  vac- 
cinated during  ]>regnancy,  may  be  insusceptible  to  vaccinia  for  some 
time  after  birth.l 


*  .Meter,  "  Ucbcr  Pocken,  bcim  wciblidion  GMcfalecht,"  Berlin.  "Bdtr.  t.  G«burtsh.,'' 

il,  1873,  p.  H>7. 

j  Schrokdkii,  "  Lchrbuch  d.  Gohnrtsh.,"  p.  364. 

J  SriKotLHKiui,  "  Geburtsh.,"  p.  259;  Max  Rcxoe,  "  Die  •cute  lofcclionekrankbeiten  in 
Utiologlschc  rii'zieluinij  zur  ScliwaDgcr&cbaftsuutcrbrechung,"  Yolknuiiiii's  "Saniml.  klin. 
Vorti'.,"  No.  174,  p.  137«. 
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It  is  iwlvisablo  that  all 


becoming  pregnant  di 


women, 
demic  of  variola,  should  be  immediately  vaccinateil. 

Rubeola  is  an  infrequent  comj)licii;tion  of  pregnancy,  but  is  eorioua 
on  account  of  its  tendency  to  become  haamorrliagic  and  to  produce 
metrorrhagia,  fatal  alike  to  mother  and  child.  Pneumonitis  is  a  very 
frequent  and  dangerous  complication  of  iiueq)eral  rubeola. 

Scarlatina  is  u  less  frequent  complieatiuu  of  pregnancy  than  vari- 
9)0,  attjicks  primiparjB  by  |>refercnce,  altliougli  not  exclnsively,  and 
manifests  a  decided  tendency  to  develop  itself  in  the  juierperal  state, 
even  when  infection  has  taken  i»l:iee  in  the  earlier  months  of  preg- 
nancy. Olsliauson*  was  able  to  collect  from  all  the  medical  literature 
at  his  disposal  only  seven  cases  of  scarlatina  occurring  during  preg- 
Tuincy,  while  the  number  of  cases  tifking  ]ilaee  in  the  i)uerperal  state 
amouuted  to  one  Imudred  and  thirty-four. 

In  the  majority  of  recorded  cases  infection  is  known  to  have  been 
only  possible  at  a  time  more  or  less  remote  from  the  coutincment,  and 
the  turdy  development  of  the  disease  is,  thei'cfore,  most  rationally 
referred  to  a  prolonged  period  of  incubation,  extending  in  some  in- 
BtjiTices  over  weeks  or  months. 

Assoming  the  correctness  of  this  theory,  we  must  infer  that  some 
nnknown  condition  unfavorable  to  Ihe  development  of  the  seiniatinoua 
ison  exists  during  pregnancy  aud  is  removed  by  parturition. 

The  mortality  of  scarlatina,  occurring  iu  pregnancy  and  in  the 
puerperal  state,  varies  notably  in  different  epidemics,  although  it  is 
u-  A\.}     Attacks  occurring  immediately  after  confinement  are 

mi  "I  than  those  developed  later. 

The  stage  of  invasion  may  be  entirely  absent  or  may  exist  for  one 
or  two  days  before  the  ap]>earanco  of  tlio  eruption.  Whoi\  ju-eseut,  it 
is  chanicterized  by  intense  febrile  movement,  emesi.s,  and  notable  con- 
gestion of  the  face.  Usually,  however,  the  earliest  aunouncement  of 
the  attack  consists  in  the  sudden  development  of  the  eruption  on  all 
parts  of  the  body.  The  eruption  soon  assumes  a  characteristic  livid 
color,  which  is  usually  retained  until  the  fatiU  issue,  should  the  latter 
occur  within  a  week. 

The  jiharvTigitis  and  tonsillitis  are  either  very  mild  or  entirely  ab- 
sent Diarrlnea  is  a  frequent  and  dangerous  complication.  Aside 
from  the  above-mentioned  peculiarities,  puerperal  scarlatina  presents 
no  important  variations  from  the  clinical  history  of  ordinary  scarlet 
fever.  The  lochial  discharge,  the  lacteal  secretion,  and  the  uterine 
involution  arc  unaffected  by  the  disease. 

*  OLSBarsEy,  "  Untpraiich.  uh,  d.  C€>ropUp.  dea  Pucrp.  m.  Scarlat,  11,  d.  Bogcnannte  S. 
poapomlus"  "  Arch.  f.  Gynoefc.,"  ix,  1876,  p,  160 ;  Bbaxtos  Hick.s,  "  Traua.  of  the  Obstet. 
Soc  of  LoadoR,"  Tol.  xrii. 

f  Dcitliam  sair  only  one  recovery  in  ci^'ht  and  IlickH  only  four  recoveries  in  eigfateeD 
«Mle  UcCliAtock  bad  but  tcu  fatal  rctiult.^  in  tliiriv-four  cases. 
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Antipyretic  measures,  jjarticnlarly  emd  baths,  an?  indicatt-d  in  pro- 
portion to  the  intensity  of  tlio  febrile  movement.  Cathartics  are  Ui 
be  avoided,  becuuae  of  the  inherent  tendency  to  diarrhow,  alluded  to 
above.  Stimulants  are  to  be  fearlessly  employed  when  asthenic  symp- 
toms are  developed. 

Scarlatina  Puerperalis. — Somcnutliors  have  applied  the  designation 
"scarlatina  puerperalis"  to  an  infections  disease  which,  although  re- 
sembling scarlatina,  is  still  eaid  to  be  identical  with  or  closely  related 
to  puerijcral  fever.  The  theory  advoented  by  them  is  based  ui>on  the 
fact  that,  in  the  cases  upon  which  their  deductions  are  founded,  the 
angina  was  trivial  in  character ;  the  attacks  occurred,  UBually,  within 
three  days  after  confinement ;  infection  with  scarlatinous  poison  could 
not,  in  the  majority  of  cases,  be  established  ;  the  rate  of  mortality  was 
very  high,  smd  peritonitis  and  cellulitis  were  often  revealed  on  uutop.sy. 
Olshausen*  concludes  with  apparent  justice,  after  a  careful  review  of 
the  reiisons  for  and  again.<;t  the  introduction  of  this  new  disease  into 
obstetric  nosology,  that  the  grounds  for  its  establiehment  are  insuffi- 
cient, and  that  the  csises  of  so-called  "scarlatina  puerperalis''  are  noth- 
ing more  than  ordinary  cases  of  scarlet  fever,  modified  by  the  concomi- 
tant puerperal  couditiou,  but  in  no  way  akin  to  puerperal  py» 
or  septictenjia.  It  is  worthy  of  note  that  scarlutina  and  pucrpe 
fever  may,  in  rare  instances,  occur  in  combination  without  mutnolly 
affecting  their  respective  signs  and  symptoms.  Braxton  Hicks  f  advo- 
cates the  extreme  theory  that  a  puerperal  woman,  when  infected  with 
scarlatina,  develops  puerperal  fever,  and  that  persons  other  than  lying- 
in  women,  contracting  the  disease  through  intercourse  with  the  puer- 
peral patients,  are  attacked  by  scarlatina  of  the  usual  form. 

CItolera, — The  predisposition,  on  the  part  of  pregnant  and  puer- 
peral women,  to  cholera  Asiatica  is  nut  usually  decided,  but  varies 
with  different  epidemics,  and  is  more  marked  in  cities  than  in  the 
country.  Women  are  most  liable  to  an  attack  of  cholera  in  the  latter 
half  of  pregnancy,  particularly  in  the  seventh  and  eighth  months,  and 
the  prognosis  is  gravest  for  cases  occurring  at  those  periods.  The 
prognosis  is  almost  necessarily  fatal  in  the  case  of  children  born  before 
the  ninth  month.  J  The  intensity  of  the  disease  is  somewhat  mitigiited 
by  the  existence  of  the  puerperal  state.  Slight  attacks  of  cholera  may 
take  their  natund  course  without  prejudicial  oilects  upon  mother  or 
fcetas,  but  the  disease  frequently  results  in  abortion  or  premature 
delivery,  due,  in  part,  to  lifemorrhagic  metritis.  The  pathological 
uterine  conditions  observed  in  the  cases  reconicd  by  Slavjansky  *  cora- 

*  R.  Olshaitsfn,  liK.  at. 

f  BiuXTO.N  IlicKa,  "Trans,  of  the  Obstct.  Soc.  of  London,"  1871,  pp.  44,  76. 
X  Ueb  d.  Eiaduss  d.  C.  auf  Scliw.  u.  Wochenbeti,"  '*  Moaatfischr.  f.  Oebtirtsh./'  IMS, 
xxxii,  p.  60. 

*  Sl AVJAN'SKT,  "  Endoaictrit.  decidu&lia  heem.  bci  Gtolerakraakcn,"  "  Arch.  f.  Gynaek.," 
rlS72,  p.  293. 
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prised  roaghening  of  the  inner  sarface  of  tlie  uterus  by  dark-violot 
of  the  decidua  vera,  numerous  extravasations  permeating  the 
kucous  membrane,  which  remained  intact  in  some  places  and  was 
"aleerated  at  others,  besides  tlie  presence  in  the  uterine  cavity  of  coagu- 
lated blood,  pus,  and  iilireds  of  the  uterine  mucous  mombrane. 

The  placenta  footalis  prcscuted  granular  degeuoration  and  almost 
complete  disintegration  of  the  epithelium  covering  the  villi.  Both 
pftthological  processes  above  described  conspire  to  induce  the  death  of 
the  footus,  which  then,  in  common  with  coagula  and  iutiammatory 
products  in  the  uterine  cavity,  acts  as  a  foreign  botly  and  produces 
nbortion.  Schroeder*  refers  the  death  of  the  foetus  to  asphyxia  pro- 
aced  by  changes  in  the  maternal  blood  which  interfere  with  the  j)la- 

ital  respiratory  function.  The  clinical  history  of  cholera  is  not 
materially  affected  by  coexisting  pregnancy,  except  in  so  far  as  uterine 
Bvmptomii  are  concerned.  Eclampsia  sometimes  occurs,  and  irregular 
ntorinc  pains  may  pci"sist  for  several  days  without  producing  abortion. f 
Cholera  does  not  specially  predispose  to  puerperal  tiiseases,  nor  does 
it  afford  protection  against  them.  Lactation,  whether  commencing  or 
already  established,  is  not  markedly  affected  by  cholera,  although  the 
lochia  arc  often  almost  suppressed. 

The  treatment  is  conducted  upon  general  principles.  The  artifi- 
ciftl  induction  of  premature  delivery  has  had  many  advocates  on  ac- 
count of  its  supposed  tendency  tf>  ameliorate  tbc  prognosis,  but  has 
now  fallen  into  disrepute,  although  judicious  measures  to  hasten  par- 
turition, already  begun  by  Nature,  are  regarded  as  justifiable. 

Typhus,  Typhoid,  and  Relapsing  Fevers. — Those  fevers  more  fre- 
quently complicate  the  earlier  than  the  later  mouths  of  pregnancy, 
and  affect  the  prognosis  more  seriously  at  the  former  e|>och,  owing 
to  the  greater  tendency  then  existing  to  protracted  poat-partuin 
hajmorrluige.J  They  may  also,  rarely,  complicate  the  puerperal 
state. 

Typhus  fever  manifests  a  less  marked  tendency  to  the  induction  of 
abortion  or  of  premature  delivery  than  either  typlioid  or  relapsing 
(ever,  probably  because  it  is  less  frequently  accora])anied  by  metrorrha- 
gia.* It,  however,  occasionally  produces  these  results,  thereby  essen- 
tially increasing  the  danger  of  a  lethal  termiuation.|| 

Typhoid  fever  i.s  frcijuently,  and  relapsing  fever  almost  constantly, 
itccompanied  by  abortion  or  by  premature  delivery  induced  by  jirofuse 
uterine  hsemorrhages,-^  and  thus  greatly  endanger  life.  The  clinical 
liistory  and  the  treatment  of  the  fevers  iti  (juestion  arc  unaffected  by 


•  ScmtoKDEH,  "Lehrb.  d.  Gebiirtsh.,"  1872,  p.  3fl6.  f  Hesnio,  loe.  cit. 

?  Wallicos,  "  MonaMschr.   f.   Gcburtsk ,"  xix,  IL   iv,  1867,  p.  25.'! ;  SriEOKLDina 
"  n&adh.  tl.  Gcbnrtfib.,"  p.  260. 

•  ZrnzEO,  "  Munat^schr.  f.  Geburtsk.,"  jxxi,  H.  vi,  1868,  p.  419. 

I  Walucus,  cp.  Hi ,  p.  261,  ^  ZuEtZKR,  op.  eU.,  p.  424. 
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coexisting  pregnancy  except  in  so  far  as  symptoms  and  inrJicafnoTW 
having  reference  to  the  occurrence  of  metrorrhagia,  abortion,  or  pre- 
mature delivery,  are  concerned. 

Malarial  Fever. — Malarial  fever  is  not  a  very  frequent  oomplicatiojj 
of  pregnancy,  perhaps  because  the  latter  secures  a  certain  frecdoi 
from  exposure  to  the  malarial  poison.  Women  who  have  previously 
experienced  malarial  fever,  and  who  have  been  considered  cured  of  the 
disease  for  several  years,  often  suffer  a  relapse  during  8nb.scrjuent  preg- 
nancies.* Attacks  occurring  under  these  circumstances  may  be  re- 
garded as  acute  exacerbations  of  a  chronic  malarial  disease  which  has 
remained  latent  for  a  certain  time.  Malarial  fever  does  not  produce 
abortion  except  in  rare  instances,!  even  when  the  febrile  ])henomena 
persist  up  to  the  termination  of  pregnancy.  Parturition  8usj>euds  the 
periodic  paroxy.sms,  supposing  them  to  have  continued  up  to  confine- 
ment, possibly  owing  to  the  lo?9  of  blood  dependent  on  delivery. 
During  the  puerperal  state,  however,  particularly  in  the  second  and 
third  weeks,  the  paroxysms  usually  return  or  a  latent  nuilarial  cachexia 
may  manifest  itself  in  the  manner  previously  alluded  to.|  The  discftoe 
may  be  communicated  to  the  fa'tus.  as  hixa  been  proved  by  the  detec- 
tion of  the  characlcrisHe  path*»logical  appearances  induced  by  mala- 
rial poisoning  in  the  spleen,  and  by  tire  discovery  of  malarial  pigment- 
grnnulea  in  the  blood  and  skin  of  children  dying  before  or  immediately 
after  birth.** 

Hubbard  ||  reported  an  interesting  case  of  intra-nt^rine  malarial 
fever  of  the  tertian  type,  in  which  the  fotal  movements  were  entirely 
suspended  during  the  maternal  paroxysms,  and  returned  during  the 
intermissions.  The  woman  was  confined  during  an  intermission.  On 
the  following  day  the  mother  and  child  had  a  simultaneous  paroxysm. 
Quinia  wai  now  administered,  with  the  result  of  curing  both  mother 
and  child — the  latter  obtaining  the  antiperiodic  through  the  medinm 
of  the  mother's  milk. 

The  usual  course  of  malarial  fever  is  altered  by  coexisting  preg- 
nancy. Intermissions  are  usually  wanting,  and  the  fever  becomes 
continued  or  remittent,  the  chills  occurring  irregularly.'^  Even  those 
cases  which  most  nearly  approximate  the  usual  malarial  course  show 
a  tendency  to  anticipation  or  retardation  of  the  paroxysms.  The  fevor 
may  assume  a  pernicious  character,  its  tendency  in  this  direction  being 
accounted  for  by  the  nervous  prostration  and  anaemia  attendant  upon 
the  puerperal  condition.     Quinia  b?st  controls  the  febrile  phenomena. 


♦  Robert  Babses,  "Trans,  of  the  Am.  Gyn.  Soc,"  1876,  p.  144. 
t  Max  Rongk,  Volkmann's  "  Saratnl.  klin.  Vortr.,"  No.  174,  p.  10,  1876. 
X  SpiEflELUKao,  "  Gcburtab.,"  p.  261.  «  Max  Rcsok,  foe.  eU. 

I  HcBBARO,  "Edinburgh  Med.  Jour.,"  June,  1866. 

^  Mendel,  "  Intermittens  w&lircnd  Schwangerscbaft  uod  Wocbcnbctt,"  "  Hotut«schr. 
f  Geburtsk.,"  M.  xxxli,  U.  1.  p.  10. 
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mxiat  be  given  in  large  doses,  since  tlie  powers  of  digestion  and  of 
'■Bsiinilation  are  serionsly  impaired  by  the  pner])eral  state.* 

isUiTW. — Icterus,  although  a  phenomenon  of  rare  occurrence  dur- 
ing pregnancy,  is  interesting  and  important  on  account  of  its  tendency 
to  precede  or  to  accomjiany  the  fatal  pathological  changes  and  sjinp- 
tomatic  events  connocfced  with  acate  yellow  atropliy  of  the  liver.  It 
18  unlinarily  assumed  that  this  grave  general  disease  is  developed 
from  a  form  of  icterus  which,  when  coniplieatiug  pregnancy,  usually 
hM  etiological  relations  identical  with  those  of  simple  obstructive  or 
so-called  hepatic  jaundice,  although  the  causative  condition  frequently 
eludca  observation.  The  development  in  pregnancy  of  icterus  termi- 
nating fatally  is,  also,  sometimes  due  to  the  lesions  of  phosjihoras- 
poisoning.  Davidson  f  attributes  the  fatal  inflaenco  of  pregnancy 
upon  the  course  of  simple  icterus  to  the  three  following  causes :  X, 
T'  irmeut  of  the  renal  excretory  function,  due  to  the  passive 

c<  I  produce<l  by  uterine  pressure  upon  the  renal  veins.     This 

etiological  factor  operates  by  causing  tlie  retention  in  the  blood  of  the 
reabsorbed  biliary  acids,  which,  according  to  the  investigations  of 
Tmube  and  others,  are  of  themselves  capable,  even  when  present  in 
the  blood  in  moderate  cjuantity,  of  ])rodueing  acute  yellow  atrophy. 
2.  The  hydrremia  of  pregnancy,  which  renders  the  system  less  capable 
of  rcsistiiQCe  to  toxic  agencies.  3.  The  impairment  of  cardiac  activ- 
ity, due  to  the  retention  of  the  biliary  acids,  wiiicli  still  further  com- 
promises renal  climinative  action.  Icterus  often  produces  abortion  by 
destrojing  the  life  of  the  fcetns.  The  causative  connection  between 
icterus  and  fetal  death  has  been  proved  by  the  intense  icterus  of  the 
(lend  fcpfus,  by  the  detection  of  biliary  acids  in  its  blood,  and  by  the 
exclusion  of  other  causes.  After  abuftion  a  previously  benign  icterus 
may  sjieedily  develop  all  the  characteristic  lesions  and  symptoms  of 
acMte  yellow  atrophy,  t  Under  these  circumstances,  the  sudden  advent 
of  the  fat4»I  symptoms  may  Ik?  accounted  for  by  the  nnfemin  and  hy- 
dnemiu  induced  by  the  haemorrhage  accompanying  parturition.  As- 
suming the  correctness  of  the  above-mentioned  deductions  with  refer- 
ence to  the  uanal  etiology  of  fatal  icterus  complicating  pregnancy, 
IPO  mnst  admit  the  urgent  indication  in  these  cases  for  measures  cal- 
culated to  facilitate  the  elimination  of  the  biliary  acids  from  the  blood 
by  restoring  the  normal  excretory  function  of  the  kidneys.  An  early 
report  to  appropriate  measures  might,  partially  or  entirely,  prevent  the. 
Bccumnlation  of  tlie  poison  upon  whose  presence  such  baneful  result* 
lire  believed  to  depend. 

*  Daukeil,  in  a  pttper  termed  "Puerperal  Malarial  Fever"  ("Am,  Jour,  of  Obstct.," 
April,  1830),  furnishi's  a  most  valiiablo  addition  to  our  knoirlcdgo  of  the  i^jmptomB 
•ad  trrkunfot  of  this  disease. 

\  Datidsos,  "  Monaisschr.  f.  G«burtsk,"  Bd,  six,  H.  vi,  1867,  p.  46B. 

t  ScHnoEDKB.  "  Lohrbuch  der  Geburtsh.,"  p.  356, 
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Cardiac  Diseases. — Tlio  various  efTects  produced  apon  prcgTiant 
by  ct>exii5ting  heart-disease  depend  entirely  upuu  the  seat  uiid  chtiraetei 
of  the  curdiac  affection.  While  the  results  of  myocarditis  ore  Btri- 
ous,  because  of  its  interference  with  the  development  of  cnrdiac  liyper- 
trophy  adequate  for  the  compensation  of  existing  valvnlar  lesions,  and 
acut«  endocarditis,  occurring  during  pregnancy,  shows  a  marked  ten- 
dency to  assume  the  fatal  ulcerative  form,*  pericarditis  haa  no  percep- 
tible effect  upon  the  normal  course  of  ntero-gestation.t  CArontc  en- 
docarditis often  produces  disastrous  results,  which  may.  in  general 
terms,  be  accounted  for  by  Ihc  fact  that  an  amount  of  cardiac  hyper- 
trophy completely  compensatory  for  preexisting  valvular  lesions  is  no 
longer  able  to  overcome  the  increased  arterial  and  venous  pressure 
prevailing  during  pregnancy,  or  to  adapt  itself  to  the  sudden  variations 
in  vascular  lension  due  to  the  ]iarturient  act.  The  augmented  art^^rial 
pressure  which  calls  for  increased  cardiac  activity  is  referable,  in  part, 
to  the  newly  developed  utero-placental  cii-culation.  It  is  also  attrib- 
uted by  soitie  authors  to  the  actual  pressure  of  the  gravid  uterus  upon 
the  aorta;  while  Spiegelberg |  believes  it  to  be  measurably  due  to 
the  plethora  of  pregnaucy,  and  to  the  limitation  of  the  intra-thoracJo 
space  by  the  encroachments  of  the  diaphragm.  An  im]>ortant  source 
of  varying  and  perturbed  heart-action  h,  moreover,  found  during  lalxir 
in  the  suddenly  changing  conditions  of  pressure  produced  by  the  alter- 
nating uterine  contractions  and  relaxations  with  the  corresponding 
violent  respiratory  efforts. 

Spiegelberg*  refers  the  symptoms  of  aortic  insufficiency  or  stenosis, 
which  are  usually  most  marked  in  the  later  months  of  pregnancy, 
solely  to  cardiac  disturbances  due  to  increased  arterial  tension,  and  the 
disajipearance  of  these  symptoms,  after  birth,  to  the  restitution  of  the 
normal  pressure.  He  considers  the  grave  symptoms  of  mitral  disease, 
often  presenting  themselves  soon  after  confinement,  as  referable  t-o  ex- 
cessive distention  of  the  right  heart  with  blood  forced  into  it  from  the 
contracted  uterus.  Fritsch  H  opposes  this  view,  and  attributes  the 
morbid  phenomena  of  mitral  disease  to  the  accumulation  of  blood  in 
tiie  abdominal  vessels  recently  released  from  the  pressure  of  the  gravid 
uterus,  and  to  the  cardiac  paralysis  resulting  from  an  insufficient 
blood-supply  and  consequent  defective  nutrition  of  the  heart. 

The  hydra-mia  of  the  puerperal  state  may  contribute  to  the  impair- 
ment of  nutrition,  and  thus  cooperate  with  the  above  causative  agen- 
cies in  the  production  of  cardiac  paralysis. 


*  Ledkrt,  "  Bcitr.  zur  Ca<!uistik  dcr  Ilcrz-  und  GcfiAsknrnkhciUiu  iiu  Puorperlum," 
^  Arch.  (.  Gynaek.."  BJ.  iii,  1872,  p.  3l>. 

t  PoRAK,  "  De  riiifl.  rtcip.  de  la  gmsscssc  et  di's  innL  de  cfpur,"  1880,  p.  92. 
X  ^PiEtiEUBEUG,  "Arch.  f.  GvDUck.."  ii,  1871,  p.  2.36. 

*  SriciiEtnEna,  "  I'ebcr  d.  Comp.  des  Puerp.  tn.  chron.  Ilcrakr.,"  ibid.,  ii,  187),  p. ' 
\  FaiTfiCH,  "  Die  Gvfabren  d.  Uilralisfchlcr,"  ibid.,  viii,  1875,  p.  881. 


SNTAL   COMI'LICATIONS.— ABNORMALITIES  OF   THE   UTERUS.  257 

The  8)nii>t<>m8  of  iwrtic  valvular  disease  aro  usually   mauifesttHi 

diiriog  the  luttor  hulf  of  pregnancy.     They  consist  in  palpitiitions, 

dy^pnccj},  and,    in   extreme  cases,    ab<jrtiun   or  premature   delivery. 

jboulil  ]ireo^uancy  proceed  to  a  normal  termination,  the  ^<ymptoms  are 

''■ggravatcd  by  parturition,  but  disuiqiear  speedily  after  it.  Mitral 
Tulvalar  lesions,  if  slight  or  completely  compensated  for,  may  not 
nioinffgt  their  existence  by  any  rational  symptoms.  If,  however,  the 
compeu-sation  be  inadequate,  the  patient's  life  may  be  greatly  and 
jnaetimej'  suddenly  endangered   by   the    oceurrenco,   eitlier   before 

'^or  after  conlinemont,  of  extreme  pulmonary  congestion  and  wdema, 
aecites,  albuminuria  or  metrorrhagia.  The  foetus  may  die  in  utcro, 
un  the  result  of  metrorrhagia  or  of  impaired  nutrition  due  to  defi- 
cient oxygenation  of  the  maternal  blood.  Children  whose  mothers 
are  the  victims  of  cardiac  disease  are  often  imperfectly  developed,  and 
predif*i>osed  to  untimely  death.  The  prognosis  is  based  upon  the  gen- 
eral condition  of  the  patient.  It  is  impaired  by  coexisting  jiulinonary 
lesions,  tending  to  obstruct  the  circulation  in  the  lungs,  jis  well  as  by 
diseases  of  other  vital  organs.  Mitral  lesions  arc  of  more  grave  signifi- 
cance than  those  at  the  aortic  orifice,  and  mitral  stenosis  is  particularly 
dangerou*.* 

Women  with  cardiac  disease  of  any  considerable  gravity  should  be 
diseaadeil  from  marriage.  The  indications  for  medicinal  treatment 
are  tlu*  same  as  for  cardiac  diseiuses  uncomjjlicated  by  prfgnancy- 
Chioroform  should  be  administered  with  spi-oiul  caution,  if  at  all,  dur- 
ing parturition.  The  artificial  induction  of  abortion  or  of  premature 
delivery  may  be  justified  by  the  occurrence  of  symptoms  menacing  the 
mother's  life. 

Acute  Lobar  Pueuinoiiia. —  Pneumonia  attacks  wonten  less  fre- 
quently than  men.  Its  rate  of  mortality  is,  however,  much  larger 
among  the  former.  These  facts  should  be  remembered  by  investiga- 
tors of  the  reciprocal  relations  between  pneumonia  and  pregnancy,  in 
order  that  the  influence  excited  by  tlie  former  up{>n  the  latter  be 
not  exaggerated.  Pneumonia  is  an  iufrerjucnt  comjilication  of  the 
pregnant  state,  bnt  affects  the  course  of  the  latter  very  prejudicially.f 
Although  a  pneumonia  of  large  extent  may  terminate  in  complete 
recovery,  without  having  endangered  the  life  of  motlier  or  fu'tus.J  it 
often  produces  abortion  or  iirematurc  delivery,  the  fretjueney  of  these 
results  increasing  in  direct  proportion  to  the  duration  of  pregnancy. 
The  tyite  of  the  pulmonary  iuflanimation  is  also  more  severe  in 
the  later  stages  of  utero-gestation,  anil  parturition  exerts  an  unfavor- 

•  PoRjkE,  op.  «/.,  p.  113  ;  Frftsch,  op.  eii.,  p.  383. 

f  pARnE^TDER,  "  Uebcr  P.  als  Schwangcrach.  Complicat.,"  etc,  "  Bi-itrAg  £.  Gcburtah.," 
ill,  1874,  .Sitigsber,,  p.  64. 

I  GossCRow,  "Pn.  b.  Schwangercn,"  "  Jlonatsscbr,  {.  Geburtek.,"  mil,  H.  ii,  1808 
P.V3. 
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It  vac  fatnerlj  befieved  tlwl  lawyiwiia,  aouiiuigdimag' 
Moey,  •vad  iti  liital  ek«Mtar  eUef  j  to  tiie  caenMckiMBts  of 
g^mrid  vtcnM  opon  tfae  mtn-dioneie  ^mc,  aad  to  the  oonaequeot 
iBfcrfcrmoe  tritli  tlw  nwwfj  i'iiiii|w  — ilinj  imuumL  at 
mttifitj  oo  th«  p«t  of  tiw  badOf  long-H— if  I^tar  ini 
iMina^  not  obIt  ihovn  the  fkllacj  of  this  tbeonr^f  bat  enea  readered 
pfolMUe  Ml  aettud  inemse  in  tbe  intn-thoncic  spaoe  dnhng  pKg^ 
iiaiM74  ^  '^^  ehaneter  of  interrorrent  pneomoaua  is  referred  to 
conciitJiig  h^fdnBOua,  sad  to  the  inabtlitj  of  the  poor  It  noarished 
heart  to  raiore  the  balaaee  of  a  polmoturr  circulation  disturbed  by 
Uie  ootuoIidatioD  of  loog'tiaBae  and  bj  the  ooiueqiient  impenneabilil^ 
of  large  eapitlarj  areas.  Palmonarj  cedema,  resnltii^  from  progrea' 
mr»  cardiac  artbenia^  directlr  indaces  the  fiMal  isoe.  Pkrtoritioo 
iUdf,  whctbrr  natanlly  or  artificiallj  produced,  greatly  imperils  the 
woman '«  life  *  by  making  exorbitant  demands  npon  tbe  already  failing 
heart'iM>wer  and  by  uggrarating  existing  hydraemia.  Abortion,  when 
occurring  under  theee  circnnutances,  is  referred  to  fetal  death  cat 
by  deficient  oxygenation  of  the  maternal  blood,  by  placental  aasmil 
produced  through  an  inadequate  supply  of  blood  to  the  left  heart,  and 
by  the  abnormally  elevated  maternal  temperature.]  From  the  fatal 
reAultit  of  pnrturition  in  pneumonia  we  conclude  that  the  indactioB 
of  almrtion  or  of  premature  delivery,  in  ordinary  cases,  is  unjurtifi- 
able>  Should  labor,  however,  have  already  begun,  its  termination 
muHt  bo  huttcnod  by  all  available  means.  Our  further  treatment  must 
conttiMt  in  efTort^i  at  strengthening  the  heart's  action.  Brandy  and  car- 
bonat4;  of  ammonia,  digitalia  and  quinia,  deserve  the  most  confidence 
for  the  fulfillment  of  these  indications.  Wemich  recommends  cautions 
venesection,  for  the  relief  of  extreme  dyspnoea  or  cyanosis,  and  pro- 
poHcn  f  hut  the  colhipse  to  which  bloodletting  may  lead  be  combated  by 
.tranRfuition.^ 

Emphysema,  Chronic  Pleurisy,  and  Empyema.— These  affections  are 
(Iftn^rtTdiiH  rofiiplicatioiis  of  j>roKnancy,  in  that  they  produce  cardiac 
dilaUitiun,  and  prevent  the  heart  from  successfully  adapting  its  activity 
to  the  varying  conditions  of  vascular  tension  obtaining  in  parturition 
and  the  pueqierul  Ktate.  The  induction  of  abortion  or  of  premature 
di^liviTv  mnv  he  infliontt'tl  by  the  existence  of  these  diseases,  provided 
the  mother's  Htrcugth  luw  becomg  so  impaired  as  to  incapacitate  her 
for  continued  utero-gostation. 


•  WicnNKni,  "  Deitrtt^.  «.  Ocburtsh,,"  lil,  1874,  Sllzgab.,  p.  80. 
f  (IrMrumv,  Oft.  elt„  p.  HH. 

t  W'KiiNKti,  riorlin,  "  Ucltrilg.  t  Oci>urt«li.,"  U,  1873,  p.  24». 

•  P,i«iiRsnicji,  op.  fit.,  p.  n5.  I  SriroELnitno,  "  L(>hrb.  d.  Gcburtsb.,"  p.  26a. 
^  WutXKUi,  op.  eit.,  p.  201.  ^  HciiuoikUKn,  "  t.cbrb.  d.  Gcburtah.,"  p.  364. 
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Phthisis. — It  wus  formerly  erroneously  held  that  pregnancy  afford- 
ed immunity  against  pulmomtrtj  phthisis.  This  view  may  have  been 
tmed  upon  the  clinical  fact  that  the  progress  of  preexist^jnt  phthisis 
is  sometimes  retarded  by  the  supervention  of  pregnancy.*  This  ro- 
tQlt  is  observed,  according  to  Lebert,t  in  only  a  small  proportion  of 
mncri  In  the  majority  of  instances  pregnancy  not  only  hastens  the 
progress  of  actually  existing  phthisis,  but  jirocipitates  its  development. 
The  latter  result  is  of  especially  frequent  occurrence  in  those  heredi- 
terilv  predisposed  to  the  disease,  or  in  such  persons  as  may  have  rc- 
ooTejnwi  from  a  previous  attack.  These  effects  of  pregnancy  upon  the 
development  and  course  of  phthisis  are  most  miuiifest  between  the 
ages  of  twenty  and  thirty  years,  although  they  are  not  infrequent  he- 
tireen  the  ages  of  thirty  and  forty.  The  advanced  stages  of  phthisis 
prevent  conception,  but  the  same  is  not  true  of  its  earlier  periods.  The 
t  I  state  often  favors  the  development  of  phthisis,  particularly 

»::  hereditarily  predisposed  to  it,  and  usually  hastens  the  fatal 

iaroo  of  the  disease  if  it  have  already  manifested  itself.  In  very  ex- 
ceptional instances,  however,  parturition  and  the  posi-partum  state 
exert  a  favorable  influence  upon  the  course  of  phthisis.  It  often 
happens  that  women  with  inherited  tendeucies  to  phthisis  may  escape 
it  daring  their  first  pregnancy,  only  to  become  its  victims  in  a  later 
one.  J  Although  women  with  progressing  phthisis  may  pass  through 
the  parturient  and  puerperal  states  in  safety,  they  are  greatly  jirostrated 
thereby,  and  rarely  have  sufficjent  milk  to  nurse  their  children.  They, 
moreover,  often  experience  abortion  or  premature  delivery.  The  chil- 
dren of  such  women  are  usually  puny  and  feeble.  They  are  slowly 
and  imperffctly  developed  and  are  predisj)osed  to  pulmonary  disease. 
Prophylactic  treatment  affords  the  only  encouraging  ]irij8pect3  of  suc- 
cess in  the  cases  under  consideration.  Girls  with  suspected  hereditary 
predisposition  to  phthisis  should,  accordingly,  not  marry,  as  they 
should  not  become  mothers.  If  they  do  bear  children,  they  must  never 
nurse  them. 

Syphilis. — When  syphilis,  which  is  a  frequent  complication  of  preg- 
nancy, is  contracted  at  the  beginning  or  during  the  course  of  the  latter, 
it  is  characterized  by  intense  initial  and  by  unusually  mild  consecutive 
gymptcmg,*  The  duration  of  the  incubation  is,  ordinarily,  about  two 
weeks,  bnt  may  be  protracted  to  six  weeks.  The  initial  lesions,  which 
nrf  more  extensive  than  in  women  who  are  not  prcgnaat,  may  involve 
I,  cervix,  labia,  nato?.  and  thigh.*.  Thoy  embrace  swelling, 
......'•^  and  excoriation  of  the  mucous  mcnibrauo  and  skii*,  a-dema. 


•  W'rnjcicH,  "Berlin.  Beitra?.  %.  Gcb.,"  ii,  1873,  p.  251. 
f  LuiERT,  "  Ueber  Tab.d.  wciblich.  Gfscltleohtsorgiinc,"  "  Arch.  f.  Gynock.,"  i 

p.  4ii9.  X  SriEGELRERR,  "  Lchrb.  d.  Geburtsh,,*' 

•  Sioiiri.Nr»,  "  Ut:bcr  i  Vetlauf  d.  S.  bei  Schwangericbafti'ij 
187a,  No.  1. 
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eczema,  follicular  abscesses,  and  even  uecrosis  of  connective  Liffiuc. 
These  intense  inflammatory  processes  may  be  referred  to  increased 
nutrition  of  the  parts,  and  to  the  mechanical  results  of  friction  between 
them.  Tlie  secondary  symptoms  are  of  a  mild  tyj)o,  consisting  chiefly 
of  general  glandular  induration,  papules  on  and  around  the  genitals, 
and  scales  on  the  palms  and  soles.  Mewis  *  states  that  the  occurrence 
of  parturition  has  a  favorable  effect  upon  these  lesions,  usually  result- 
ing in  their  disappearance.  Erythema,  plniryngitis,  alopecia,  iritis, 
and  febrile  movement  are  either  absent  or  slightly  marked.  Pregnant 
women  owe  the  mildness  of  their  secondary  symptoms  to  amelioration 
of  their  general  nutrition.  Syphilis  exerUs  a  very  prejudicial  influence 
upon  the  prmluet  of  conception.  If  either  ])arent  be  affected  with 
general  8V[)l)ili3  at  the  time  of  the  coition  resulting  in  impregnation, 
syphilis  is  communicated  to  the  fostus.  It  is  almost  equally  imixts- 
sible  fcu"  a  foetus  poisoned  by  the  paternal  reproductive  element  to 
infect  a  healthy  mother.  Provided  the  mother  were  untainted  at  the 
time  of  conception,  syphilis  contracted  by  her  during  pregnancy  can 
not  be  communicated  to  tiro  fufttis.  If  the  father  be  syphilitic,  the 
infection  of  the  ovum  is  accomplished  by  t!ie  diseased  spermatozoids. 
If  the  mother  be  constitutionally  tainted,  the  ovum  is  already  j>oi- 
soned.  Should  both  parent*  be  the  victims  of  general  syphilis,  each 
equally  bequeaths  the  disease  to  the  offspring.!  The  syphilitic  poison, 
therefore,  will  not  traverse  the  .septa  intervening  between  the  fetal 
and  the  maternal  vascular  systems.  J  In  rare  exceptions  to  this  general 
rule  the  mother  contracts  the  disease  by  so-called  choc  en  retvur.* 

A  progressive  and  continuous  diminution  in  the  intensity  of  fetal 
syphilis,  directly  proportionate  to  the  length  of  time  which  has  elapsed 
gincc  the  contmction  of  tlie  disease  by  the  parent  who  communicated 
it,  is  observed  in  cases  uumodilied  by  treatment.  Parents  whose 
syphilis  is  allowed  to  pursue  its  natural  course  retain  the  capability 
of  transmitting  the  disease  to  their  offspring  for  varying  periods, 
the  average  length  of  which  is  ten  years.  Latency  of  the  parentiil 
syphilis  does  not  secure  immunity  of  the  foetus  from  the  disease, 
although  it  diminishes  the  probability  of  its  transmission.  Parents 
witli  tertiary  ^yphthtic  symptoms  may  or  may  not  communicate  the 
diseaae  to  their  children,  according  as  the  poison  whose  original  pres- 
ence produced  the  gummata  is  still  retained  in  the  system,  or  ha-s 
been  ehminated  by  nature  or  by  mercurials.  |  In  accordance  with  the 
varying  intensity  of  the  liereditury  inlhioiicc,  the  fa.>tus  may  either 
perish  in  utcro,  its  death  resulting  in  abortion  or  premature  delivery, 


•  Mewis,  "S.\-pliilis  congenita,"  "Ztschr.  f.  CJcburtsh.  u.  Gvnack.,"  iv.  1879,  1,  p.  02. 

I  KAsaowiTZ,  "  Die  VjjreThunp  d.  Sypliilis,"  Slricker'a  "  Med.  Jnhrb.,"  p.  372. 

J  Kassowitz,  toe.  cit.,  p.  4'25. 

•'  FjiX.mkel,  "Ucber  Placentar.^jphili.s,"  "Arch.  f.  G.vnaok.,"  t,  1878,  p.  44. 

I  K.ASSOWITZ,  op.  cil.,  p.  451. 
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nuiT  be  bom  alivo  but  destined  to  die  early,  or  may  manifest  the  dia- 
euo  only  at  the  expiration  of  periods  varying  from  week.s  to  years. 
CJoncepHoji  oeeurring  durinf*  the  first  years  after  the  parents' infec- 
tion with  syphilis  almost  invariably  terminates  in  abortion  or  prema- 
lure  delivery,  the  cauises  of  which  are  either  the  vitiated  nutritive 
j»occsse8  of  the  fcetns,  the  increased  maternal  temixurature  due  to 
>hilitic  fever,  or  syphilitic  dej^eneration  of  the  fetal  placenta,  con- 
fting,  aceording  to  Mewis.*  of  inflammatory  c-hauges  in  the  tunica 
tnlima  of  the  blood-vessels.  Similar  j)athologieai  clianges  are  said,  by 
the  same  author,  to  occur  in  the  intima  of  the  umbilical  vessels.  The 
pathological  conditions  observed  in  syphilitic  disease  of  the  placenta 
aro  cither  granular  degeneration  of  the  jilacental  villi,  witli  (ibliteration 
of  the  blood-vessels,  or  the  morbid  changes  designated  by  the  namea 
•odometritis  placentaris  gummosa  and  endometritis  decidualis.f  (For 
■  more  detailed  account  of  placental  svphilia,  vide  chapter  on  placental 

Every  pregnant  woman  who,  at  the  time  of  conception,  is  or  has 
been  affected  with  constitutional  S}"phili8,  should  be  promptly  enbjeeted 
to  a  thorough  mercurial  treatment,  preferably  by  the  method  of  in- 
unction. This  is  desirable,  even  when  no  present  eymiitoms  are  de- 
tect^ed,  with  reference  to  the  prevention  of  the  frequently  disastrous 
influences  of  latent  syphilis.  If.  however,  the  disease  be  contracted 
during  the  later  months  of  ijregnancy.  the  treatment  may  eonsi.ft  of 
palliative  measures,  until  after  parturition,  since  no  harm  will  result 
from  the  maternal  syphilis  to  the  fetal  life.  Local  primary  or  sec- 
ondary disease  of  the  genitals  should  receive  appropriate  treatment,  in 
order  that  the  child  Ix"  not  infected  during  delivery. 

Chorea  in  Pregnancy. — Chorea,  which  is  a  rare  complication  of 
prognancy,  atfects  primipara?  by  preference,  particularly  those  {assess- 
ing an  hereditary  predisposition.  Barnes  J  was  able  to  collect  only  fifty- 
six  and  Fehling*  only  twelve  additional  cases  from  the  whole  domain 
of  obstetrical  literature. 

Organic  cerebral  lesions  are  assumed  by  Spiegel  berg  ||  as  estab- 
lished causes  of  the  disease.  In  regard  to  other  etiological  agencies 
jride  diversities  of  opinion  prevail.  According  to  (Joodell,^  the 
koit'ic  movements  are  of  reflex  nature,  and  are  referable  to  -im- 
imtrition  of  the  central  nervous  system,  incident  tu  the  hydne- 
^of  pregnancy.  The  association  of  chorea  and  organic  cardiac 
i«e  has  been  frequently  observed,  and  tlie  discovery,  in  certa.in 
caeee.  of  fibrous  vegetations  upon  the  mitral  and  aortic  valves  accounts 
for  the  assumption,  by  some  authors,  of  embolism  as  a  cause  of  chorea. 

•  ICcirta,  be,  eit„  p.  42.  f  Fraskei.,  op.  eit„  p,  02, 
t  BAM-xes,  "Tran*.  of  the  ObUot.  Six:,  of  London,"  x,  ISrtO,  p.  147. 

■  FimuxG,  " An-h.  f.  G^-naek.,"  vi,  1874.  p.  137.        1  Spikoklbkkg,  "Lchrb,"  p.  285, 

*  QOOMOX,  "  Am.  Jour,  of  ObsUt.,"  M.iy,  1870,  p.  H9. 
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Barnes*  discountenances  this  view,  and  calls  attention  to  the  probabfc 
caasative  agency  of  myelitis.  Terror  and  otlior  intense  emotions  may 
act  as  exciting  causes  of  chorea. 

Choreic  movements  occurring  in  pregnancy  do  not  differ  from 
tiioso  attending  the  disease  in  the  unimpregnat^d  state.  They  are 
usually  bilateral.  lu  most  cases  the  muscular  contractions  manifest 
themselves  in  the  earlier  months  of  pregnancy,  and  continue  until 
delivery  is  accomplishud.  In  rare  instiinces  they  are  arrested  at  tlie 
beginning  of  parturition.  In  still  more  exceptional  eases  the  contrac- 
tions may  eitlicr  cease  before  delivery  or  persist  during  the poxi-partum 
state.  Transitory  albuminuria  and  diabetes  mellitus  are  occasional 
unexplained  complications  of  chorea  gravidarum,  and  the  phosphates 
and  urates  of  the  mine  are  present  in  abnormal  abundance.  Abortion 
and  premature  delivery,  due  to  the  repeated  succussion  of  the  uteras> 
are  of  very  frequent  occurreneo. 

Chorea  exerts  a  prejudicial  influence  upon  the  course  of  preg- 
nancy,t  having  interrupted  it  in  about  one  half  the  recorded  caaos. 
Deatli  of  the  mother  resulted  in  seventeen  of  the  fifty-six  caaes 
collected  by  Barnes.  J  Tlie  letlial  termination  was  usually  referable 
to  the  exhaustion  consequent  upou  protracted  muscular  exertion,  or  to 
hemiplegia  secondary  to  grave  cerebral  or  spinal  lesions.  The  life  of 
the  child  is  less  fi-equently  sacrificed,  but  it  is  itself  often  affected 
with  chorea. 

The  treatment  consists  in  the  administration  of  iron  and  quinine, 
and  the  lowering  of  the  reflex  excitability  by  tiio  prolonged  use  of  the 
bromide  of  potassium.  During  the  attack,  chloroform,  chloral,  and 
the  subcutaneous  iujectionof  morphia  have  proved  serviceable.  Whdn 
palliative  remedies  prove  fruitless,  in  view  of  the  perilous  nature  of  the 
affection,  artificial  labor  or  even  abortion  is  indicated. 

Surgical  Operations  during  Pregnancy.— Massot  *  concludes,  from 
the  observation  uf  a  considerable  number  of  cases,  that  ordinary  surgu 
cat  ope rafio lit  ilo  nut  interfere  with  pregnancy  unless  they  materially 
and  permanently  disturb  the  uterine  circulation,  or  call  into  activity 
the  uteri ue  muscular  force  by  reflex  irritation.  This  will,  most 
frequently,  ho  the  result  of  operations  upon  the  external  or  inter- 
nal genital  organs.  Cohnstein  |  states,  as  the  result  of  his  researches, 
that,  after  operations  and  injuries,  pregnancy  reaches  a  normal 
termination  in  54*5  per  cent,  of  all  cases.  Interruption  of  preg- 
nancy W'a«,  in  his  cases,  determined  :  (a)  by  the  period  of  pregnancy 


•  Babsis,  loc.  ci7.,  p.  179.  t  GooPKLL,  "Am.  Jour,  of  Obstct.,"  vol.  viii,  p.  1*8. 
X  Baicni»,  "  Trans,  of  the  Obstcl.  Soc.  of  Lomlon,"  i,  IS6!>. 

*  MAsaoT.  "  Ufbc'v  d.  Einfluss  trautnat.  Einwiik.  auf  d.  Verlauf  dcr  Schwangerachaft," 
Schmidt's  "  Jahrb.,"  1874,  164,  p.  266. 

I  CoBNOTKrs,  "  Ucbcp  cluiiir^.  0[).  bei  SoLwangoren,"   Volkmatia's  " Sanual.  kUn. 
Vortr.,"  No.  09,  1873.  p.  4«3. 


(DENTAL  COMPLICATIONS— ABXORMAI.ITIES  OF  THE   UTERDS.  263 


irhen  the  operation  took  ]»lace,  occurring  more  frequent!}'  as  the  result 
of  gurgical  im'iisiires  resorted  to  iu  the  third,  fourth,  and  eighth 
months ;  (b)  upon  the  seat  of  the  ufwration,  resulting  iu  two  thirds 
of  all  cji^es,  from  operatiou8  upon  the  genito-urinar\-  organs  :  (r)  upou 
the  extent  of  the  wound,  following  amputations,  exarticulations,  and 
ovariotomies  with  great  relative  frequency  ;  ('/)  upon  the  number  of 
children,  occurring  in  niultijjle  pregnancy  with  uuiform  regularity. 
Ago  seemed  to  exert  no  causative  inlUienoe.  Abortiuu  directly  results, 
under  these  circumstances,  from  reflex  irritation,  or  from  fetal  death 
rvferuble  to  haemorrhage  or  to  septic  poisoning  on  the  mother's  part. 
The  prognosis,  so  far  as  the  mother  is  concerned,  depends  upon  the 
time  when  delivery  occurs.  The  mortality  ordinarily  attending  de- 
livery, if  at  term,  is  insignilicant ;  for  abortions  and  premature  de- 
liveries it  amounts,  according  to  Colmstein,  to  thirty-three  per  cent. 
The  most  frequent  causes  of  the  mother's  death  are  shock,  {leritoni- 
tis,  eeptica-mia.  haMnorrhage,  and  roderaa  pulnionalis.  In  view  of  the 
manifeat  danger  from  opc-rations  of  any  magnitude,  it  may  be  stated 
Afl  a  general  law  that  surgical  measures  not  absolutely  indicated  by 
tho  existence  of  pathological  conditions  liable  to  aggravation  by 
delayed  interference  should  be  postfxjiied  until  after  contincment. 
Tlu)^  morbid  conditions,  however,  whose  development  is  hastened 
by  pregnancy,  or  whose  existence  offers  mechanical  obstacles  to  par- 
turition, must  be  early  subjected  to  o|)erative  interference.  This  re- 
mark applies  with  special  force  to  carcinomatous  growths  in  any  part 
ol  the  body  and  to  intra-pelvic  tumors. 

The  time  of  operation  should  not  coincide  with  the  menstrual 
oj>och  of  pregnant  women,  as  abortion  is  more  Hkely  to  occur  at  that 
[•eriod.*  For  a  similar  reason  it  in  recouunended  that  tho  third, 
fourth,  and  eighth  months  should  be  avoided.  Massot  is  of  the  opin- 
ion f  that  anjpsthetics,  when  employed  during  operations  on  pregnant 
women,  exert  rather  a  favorable  than  a  prejudicial  effect  upon  fetal 
life  by  diminishing  reflex  irritation. 

Ab\"ormal  Conditions  of  the  Uterls. 

Double  Uterus. — Double  uterus  occurs  under  various  forms.  The 
Btcrus  and  cervix  may  be  double,  the  vagina  remaining  single.  The 
double  uterus  may  have  a  single  cervix  o[iening  into  an  undivided 
vagina.  The  uterus,  although  double,  may  have  a  single  cervix  open- 
ing into  a  double  vagina,  the  sej)tum  hetriniiirig  at  the  os  internum; 
or  uterus,  cervix,  and  vagina  may  lie  doul)le  throughout. 

All  these  forms  permit  of  normal  utero-gestation  on  either  side 
"ir  <tn  both  sides  simultaneously,  jmnided  that  each  half  of  tho  genital 
caual  be  sufficiently  develojied.     If,  however,  the  dividing  septum  ex- 

*  SrtcoELBERo,  "  Lchrb.  dL  Qeburtsh.,"  p.  *26a. 
f  &1a88ot,  loc.  cil.,  p.  267. 
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tends  quite  to  tho  vaginal  entntnce,  simultaneous  pregnancy  in  eacb' 
horn  is  exceedingly  rare.* 

If  pregnancy  wciir  in  only  one  side  of  a  double  uterus,  a  dccidaa 
Tera  is  developed  in  the  other  side,  and  expelled  at  tlie  end  of  preg- 
nancy. Double  uferuif  is  less  readily  diagnosticated  during  pregnancy 
than  after  or  before  it,  but  is  usually  recognized  with  facility.  A 
double  vagina  is  not  necessarily  indicative  of  double  uterus,  but  if 
two  vaginie  are  found,  each  containing  a  cervix,  tlie  presence  of  doxxble 
uterus  may  be  safely  assumed.  If  a  double  cervix  tcrtninute  in  an  un- 
divided vagina,  the  uterus  may  or  may  not  be  double.  When  preg- 
nancy exists  in  only  one  horn,  the  uterine  develojiment  ia  manifestly 
unilaterul,  and  the  existence  of  an  uuimpregiiated  half  may  be  deter- 
mined by  c<»mbined  manipulation  or  by  the  uterine  sound.  In  these 
oases  presenting  a  double  uterus  with  a  single  cervix  and  vagiuji,  tho 
diagnosis  rests  chiefly  upon  unilateral  nt<?rine  development  and  de- 
pression of  tlie  fundus  and  l)ody  corresponding  to  the  septum.  The 
form  of  a  double  uterus  is  most  plainly  manifest  during  the  contrac- 
tions accompanying  and  succeeding  parturition,  f  It  is  still  undecided 
whether  double  uterus  be  a  cause  of  abortion  and  of  premature  de- 
livery, Ordinurily.  however,  the  symptoms  and  course  of  pregnancy 
are  unatlectcd  by  this  malformation.  The  complete  functional  inde- 
pendence of  the  two  segments  ia  demonstrated  by  the  fact  that  iu 
twin  pregnancies  parturition  is  frerjucntly  not  simultaneously  accom- 
plished by  them.  In  the  case  of  unilateral  pregnancy,  the  ratio  of 
head  to  breech  presentations  is,  according  to  Schatz,  as  twenty-one  to 
two.  Tedious  labor  may  result  iu  cases  of  double  uterus,  from  uterine 
atony,  referable  either  to  imjwrfect  muscular  development  of  the  preg- 
nant horn,  to  its  <levi!ition  from  the  normal  pelvic  axis,  or  to  oli^truc- 
tion  produced  by  the  unimpregnated  horn.  Pod-partum  hfemorrhage 
may  result  from  uterine  atony  or  from  attachment  of  the  placenta  to 
the  septum,  whoso  imperfect  development  prevents  its  firm  and  thor- 
ough contraction. 

Antevorsion  and  Anteflexion. — The  normal  anteversion  of  the  un- 
impregtiatcd  uterus  is  exaggerated  by  the  increjised  weight  of  the 
gravid  uterine  body,  but  this  deviation  is  usually  rectified  by  the 
gradual  development  and  upward  movement  of  the  uterus.  In  excep- 
tional cases  the  anteversion  persists  after  the  fourth  month,  and  pro- 
duces vesical  tenesmus,  dysuria,  or  incontinence.  No  evidence  of 
uterine  incarceration  are,  however,  observed,  and  the  comparatively 
trivial  symptoms  are  relieved  by  regulating  defecation,  replacing  the 
fundus,  causing  the  patient  to  assume  the  dorsal  decubitus,  or  by  ad- 
justing an  appropriate  pessary. 

•  ScHBOEDEn,  "  I/clirb.  d.  Goburtsh.,"  p.  37C. 
t  ScSATX,  "  MHth.  aus  d.  Leipie.  Gt>b.-klinik  u.  Poljklinik,"  "  Arch.  f.  Gjnivek.,"  U, 
IS-n,  p.  297. 


ACCIDENTAL  COMPUCATIONS.— ABNORMALITIES   OF  THE    UTERUS.  265 


In  tlie  latpr  stages  of  utero-gestation.  anteversion  combined  with 
anteflexion  mnj  again  occnr,  and  produce  the  deformity  known  aa 
pendulous  abdomen.  It  is,  then,  chiefly  due  to  the  inadequate  sup- 
port rtfTordo<I  to  the  utcni.s  Ity  the  iibdorninal  parietcs.  The  faihire  of 
their  sustwining  power  is  referable  to  their  relaxation — which  is  most 
marked  in  multiparae' — to  separation  of  the  recti  muscleg,  or  to  the 
yielding  of  old  cicatrices  produced  by  ojwratious  or  injuries.  The  dis- 
placement is  also  favored  by  lordosis  of  the  lumbar  vertebrae,  nad  by 
contracted  pelvis,  which  prevent  the  nornuil  descent  of  the  uterus.  In 
extreme  cases  of  ]iendulous  abdomen,  the  uterus,  having  separated  the 
recti,  descends,  covered  by  fascia  and  skin,  almost  or  tjuite  to  the 
knees,  and  seriously  intorfetes  with  loeomotiot).  Its  pressure  also  pro- 
duces cedcma  of  the  abdominal  wail,  vesical  tenesmus,  and  pain  in  the 
distended  cutaneous  tissues.  These  symptoms  are  relieved  by  repo- 
sition of  the  uterus,  and  by  the  application  of  a  suitable  abdominal 
bandage. 

Retroversion. — Retroversion,  a  comparatively  infrequent  form  of 
displacement  in  the  unimprcgnated  uterus,  usuutly  rectities  itjjelf  dur- 
ing the  earlier  months  of  pregnancy.  Should  spontaneous  restitution 
not  occur,  the  fundus  being  detained  below  the  promontory  until  aft<'r 
the  third  month,  the  cervix  bends  upon  itself  at  an  acute  angle,  and 
the  retroversion  is  transformed  into  a  retroflexion. 

Retroflexion. — netrotlexion  occurs  infrequently  in  women  who  have 
not  borne  children,  but  often  renders  sterile  those  who  are  thus  affect- 
ed. It  is  one  of  the  most  common  uterine  displacements  in  women 
who  have  borne  children,  though  it  does  not,  in  their  case,  ordinarily 
prevent  conception.  When  conception  occurs  in  a  retrofloxt'd  uterus, 
the  latter  usually  rises  from  the  pelvis,  and  assumes  a  position  of  ante- 
version  at  the  fourth  moijt.!i.  In  many  ctiscs,  however,  the  displace- 
ment produces  congestion  of  the  uterine  mucous  membrane,  metritis, 
and  abortion.  In  still  other  cases  the  fundus  does  not  ascend  above 
the  pnimontory  at  the  usual  time,  and  either  the  symptoms  of  retro- 
flexion with  incarcemtion  arc  slowly  developed,  or  that  form  of  retro- 
flexion known  as  partial  retroflexion,  or  retroflexion  in  the  second  half 
of  pregnancy,  occurs.  This  consists  in  the  division  of  the  uterine 
cavity  into  an  anterior  and  a  jjosterior  diverticulum  or  pouch.  The 
anterior  diverticulum  is  produced  by  the  more  rapid  upward  ilevelop- 
meut  of  the  anterior  uterine  wall,  which  is  subjected  to  com|iaratively 
slight  pressure  and  contains  the  larger  part  of  the  fcetus.  The  pos- 
terior uterine  wall  enters  piredoMTinantly  into  the  formation  of  the 
posterior  diverticulum,  and  usuidly  contains  the  fetal  bead.  This 
peculiar  form  of  uterine  di-iplacement  may  be  spontaneously  rectified 
during  pregnancy,  or  may  persist  until  delivery,  producing  no  impor- 
tant symptoms  except  vesicsd  and  rectal  tenesmus,  with  dysuriaand 
painful  defecation.     Iti  the  latter  case  it  materially  interferes  with  par- 
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turition,  iiiasmuch  as  the  cervix,  which  is  displaced  upward  and  for- 
ward behind  the  symphisis,  is  not  situated  iu  tho  pelvic  axis,  and  tJic 
posterior  diverticulum  is  forced  by  the  uterine  coiitractionH  against 
the  pcrinjEum  and  posterior  vugrinal  wall,  l^ven  at  this  stage  Nature 
may  restore  the  uterus  to  its  normal  position  ;  but,  in  default  of  spou- 
tuneous  restitution,  it  must  bo  replaced  by  forcing  up  the  posterior 
diverticulum  with  the  hand  introduced  into  the  rectum,  while  the  an- 
terior pouch  is  displaced  downward  by  pressure  upon  the  abdomen  and 
by  traction  ap}ilied  to  the  cervix  ;  or,  where  version  is  j»racticable,  by 
bringing  down  the  brucch,  room  may  be  made  for  the  release  of  tho 
imprisoned  head. 

Retroflexion  of  the  Gravid  Uterus,  with  Incarceration.— Although 
this  foiju  of  rt'troliexion  is  usually  developed  iu  the  gradnul  manner 
above  deseriljed,  it  may,  in  rare  instances,  be  rapidly  produced  by  sud- 
den abdominal  compression  or  concussion. 

The  symptoms,  which  are  in  either  case  essentially  the  same,  differ 
chiefly  iti  the  varying  rapidity  of  their  development,  and  result  from 
the  pressure  of  the  dt!<placed  uterus  upon  the  intra-pelvic  viscera  and 
tdaaues.  They  embrace  dysuria,  eventuating  sometimes  in  complete 
retention  of  urine  from  urethral  compression,  vesical  tenesmus,  incon- 
tinence of  urine,  painful  defecation,  constipation,  or  obstipation,  vio- 
lent sacral  and  lumbar  pains,  which  radiate  into  the  thighs,  and  in 
grave  cases  eraesis,  with  all  tlie  other  symptoms  of  ileus.  Abortion, 
followed  by  spontaneous  restitution  and  recovery,  may  occur  even  at 
this  stage.  Should  incarceration,  however,  f>ersist,  violent  metritis, 
parametritis,  and  peritonitis  may  lead  to  a  fatal  issue.  In  rare  casG6»^^H 
gangrene  of  the  uterus  or  vagina  may  be  induced.  A  lethal  tcrminft'^^l 
tion  may  also  indirectly  result  from  pathological  processes  in  tho  blad- 
der occasioned  by  retained  and  decomposing  urine.  Those  morbid 
processes  consist  in  cystitis,  sometimes  complicated  by  dijihtheritic  and 
gangrenous  inflammation  of  the  mucous  membrane  and  of  the  deejxir 
vesical  tissues,  which  may  lead  to  septictemia  or  to  rupture  of  the  blad- 
der. Death  may,  moreover,  result  from  passive  renal  congestion  and 
ura.'mia. 

The  diagnosis  of  uterine  retroflexion  with  incarceration  is  baaed 
upon  the  foregoing  clinical  history;  tiie  fluctuating  abdominal  tumor, 
from  which  largo  quantities  of  urine  may  be  obtained  by  the  catlieter 
or  by  puncture ;  tfie  tedema  of  the  vulva  ;  the  presence  in  Douglas's 
cul-de-8a<i  of  a  tumor  jtresenting  the  characteristic  consistence  of  uter- 
ine tissue  ;  the  [wsition  of  the  cervix  and  meatus  urinariiis  behind  tho 
symphysis ;  and  the  distention  of  the  perina?uni  by  the  fundus  uteri. 

The  distinction  between  an  incarcerated  uterus  and  an  extra-uterino 
pregnancy  is  sometimes  difficult,  necessitating  a  thorough  bimanual 
examination,  aideii,  in  cases  of  abdominal  tenderness,  by  the  employ- 
ment of  an  aucesthetic. 
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The  replacement  of  the  uterus,  which,  of  course,  is  the  objective 
point  of  treatment,  should  in  all  eases  bo  preceded  by  the  evacuation 
of  Uie  bladder.  This  is  usually  accomplished  without  much  trouble 
by  means  of  a  sharply  curved  auile  catheter,  and  by  remembering  that 
Ujc  urethra  i»  ordinarily  denected  soniewhat  to  one  side.  Vcit,*  in  an 
esperience  of  from  seventy  to  eighty  cases,  found  catheterization 
always  practicable.  Whore  intelligent  effort  is  attended  by  failure, 
puncture  is  allowable.     To  this  end  an  aspirator  needle,  which,  how- 

.  should  not  be  of  too  small  caliber,  ehouhl  be  jiassed  through  the 

itninal  walls  at  a  point  about  three  inches  abuvc  the  symphysis* 
In  practice  this  operation  has  thus  far  proved  devoid  of  danger, 
ilioiiirh  the  possible  risk  from  infiltration  of  urine  should  act  as  a 
.  ii.  (  k  to  its  rush  employnieut. 

The  reiilacemcnt  of  the  uterus  should  be  attempted  with  the  patient 
anffisthetixed,  and  in  the  Sims  latero-prone  position,  f  Trcssure  upon 
the  fundus  should  be  exerted  by  four  fingers  introduced  into  the  va- 
tina  or  rectum.  Barnes  |  recommends  tilting  the  fundus  to  one  side, 
as  to  disengage  it  from  the  projection  of  the  promontory.  It  may 
happen  that  the  first  attempt  may  be  only  partially  successful,  while 
.renewal  of  the  manipulation  after  twelve  to  twenty-four  hours  may 
ad  to  complete  reduction  (V'eit).  It  is  possible  that,  after  empty- 
ing the  bladder  and  rectum,  sjiontaneous  reposition  may  take  place; 
but  the  expectant  plan  is  hardly  to  be  recommended,  both  because  of 
its  uncertainty  and  on  account  of  the  prolongation  of  tlie  patient's 
suffering. 

In  exceptional  cases  the  replacement  of  the  uterxis  may  be  prevent- 
ed by  inflammatory  adhesions,  or  by  the  secondary  swelling  of  the  dis- 
)Iac4Hl  orgsin.  The  induction  of  abortion  then  becomes  imperative, 
nther  by  the  ordinary  methods  or  by  puncture  of  t!ie  uterinu  walls. 

The  introduction  of  a  uterine  sound  or  a  flexible  catheter  is  rarely 
practicable.  In  a  case  reported  by  P.  MuUor,*  where  the  retroversion 
w.a3  complete,  with  the  fundus  upon  the  perinanim  and  the  cervix 
looking  directly  upward,  -Mfdler  resorted  to  the  following  ingenious 
expedient :  He  cut  olT  l!ie  end  of  a  male  silver  catheter,  and  then 
bent  the  extremity  into  a  hook.  Having  sncceedcd  in  passing  the  lat- 
ter into  the  cervix,  ho  introdiieod  a  piece  of  catgut  tlirongh  the  tube 
between  the  membranes  and  the  uterus.  After  twelve  lunirs,  during 
which  the  catgut  was  left  in  situ,  the  foetus  was  expelled.  If  catheter- 
ization can  not  be  accomplished  by  either  of  the  foregoing  mothoda, 

*  Veit,  "  U^bcr  die  Retrofli^xinn  dcr  GebiiriDiittcr  in  den  spiitcrcn  ScliwangeraciMft*> 
moobtcn,"  Volkinnnu's  ".^ttttiml.  klin.  Vortr.."  No.  170,  p.  1308. 

f  [f  no  niuciithetic  is  used,  the  koee-chcat  posittoa  may  b«  triod  in  difficult  ivplftoe- 
iDcnL 

I  B.tR*rRs,  "Obstetric  Operations,"  tbird  American  edition,  p.  270. 

■  P.  MitLLBR,  "Zur  Theraplo  dcr  Rctrorcrsio  Uteri  gmvidi,"  "  Beitr.  tiir  Oeburtah.," 
Di  Ui,  p.  07. 
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veU-mArked  procidentia,  howvrer,  as  a  resak  of  which  a  part  or  the 
viiole  of  the  utcm$  has  beea  extraded  inm  tie  vs^gina,  is  often  at- 
tended by  symptoms  of  ineareetalMB  tenaiBatia^  ia  abortioD.  There ^ 
ia  DO  recorded  inatanoe  of  proeideiitia  in  vhidi  pregnancy  {lersisti'd 
antll  the  time  of  normal  delimy,  in  a  ntems  bring  wholly  without 
the  vagina.  Procidentia  ateri  is  simulated  by  hypertrDphy.  either 
aC  tiie  soptaTaginal  or  of  the  infraTagiaal  portion  of  the  cervix. 
Tbta  pathological  condition  is  unattended  by  giaTe  resnlta,  unless  it 
lead  bo  rigidity  of  the  oe  nteri,  tedioos  delivery,  and  nterine  inertia. 
If  exBeaavelr  developed,  howev^er,  the  portio  vaginalis  nay  be  trana- 
ftaiid  tato  a  pnlpy.  polvp-like  mass,  which,  by  ita  oonetaot  friction 
ami  irritation,  produces  abortion.  It  should  not  be  mistaken  for  pro* 
lapse  of  the  nteros,  as  efforteat  repositiiui  may  produce  irritation  eoffi- 
ciently  severe  to  induce  prematorv  delivery.  Amputation  of  the  byper- 
traplued  cervix  may  be  performed,  during  the  third  month,  without 
fiitiulMag  the  course  of  pregnancy,  and  is  indicated,  in  ag^avated 
cases,  beoaoae  of  the  possible  prejudicial  influence  of  cervical  hyper* 
tropl^y  onmodified  by  treatment,  upon  ntero-gestation  and  parturition. 

Wbsn  prolapse^  even  of  slight  extent,  exists  in  a  pregnant  uterus, 
the  normal  accent  of  the  organ  should  be  encouraged  by  the  avoidance^ 
of  exertion,  and  by  careful  regulation  of  defecation  and  micturition. 
Jo  mors  prononnced  cases  the  uu<rus  muiit  bo  replaced  and  sustained 
by  a  aaitable  tamjvm.  .*^piegclberg  •  adN-ii^cs  the  use  of  a  cotton  tampon, 
soaked  in  glycerine,  and  held  in  position  by  a  i)erine:d  bandage,  and 
renewed  at  «hort  intervals.  Cuution  is  necessary  in  the  reduction  of 
the  '  "lie  fundus  be  ciiught  beneath  the  symphysis  and  the 

p«K  rted  into  a  retroflexion.     When  incarceration  lias oc- 

cantMl,  and  the  jiarts  are  much  swollen,  their  volume  may  be  reduced 
by  warifloation,  after  which  rejwsition  must  Ix?  attempted.  Should 
it  fail,  abortion  should  t>o  induced  before  the  incarceration  has  irrepa- 
rably c«»nij)rr»nnKod  the  vitality  of  the  jwlvic  tissues. 

Prolapse  of  the  Vagina. — A  slight  degree  of  vaginal  prolapse  occurs 

more  fre<juently  in  pregnant  women  than  does  uterine  prolapse.     Cases 

of  more  complete  prolapse  of  the  viitrina  are,  however,  almost  invari- 

*  Si'icou.aEB43,  "  Geburuhiilfc,"  p.  278. 
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ably  nttended  witli  procidentia  uteri.  The  anterior  vaginal  wall  is 
nstially  alone  involved  in  tlio  prolapse,  ulthough  the  posterior  wall 
may  de.sccnd  alone,  or  both  walls  become  simultaneously  ])rolaj>.sed. 
This  displacement  produces  traction  upon  the  bladder  and  rectum, 
resulting  in  irritation  of  these  organs  and  of  the  vulva.  During  par- 
ttirition,  moreover,  the  prolapsed  vagina  offers  an  impediment  to 
delivery,  and  may.  therefore,  be  subjected  toau  amount  of  }>res8ure  in- 
compatible witli  the  maintenance  of  its  vitality.  The  treatment  con- 
Bist*  in  producing  regular  alvine  evacuations,  and  in  sustaining  the 
vagina  with  cotton  tampons  and  a  jK-rineal  band,  or  with  the  latter 
mlone.  During  labor,  persistent  efforts  at  reiwsition  of  the  prola]iscd 
ya^na  must  be  made  between  the  pains.  Should  these  attempts  prove 
effectual,  the  vagina  must  be  sustained  in  proper  ^wsition,  until  the 
descent  of  the  head  has  occurred.  If  reposition  be  impossible,  the 
forceps  must  be  resorted  to  in  order  to  prevent  the  disastrous  results 
of  excessive  pressure  on  the  vaginal  tissues,  and  traction  must  be  so 
applied  as  to  avoid  injury  of  the  anterior  vaginal  wall. 

Hernias  of  the  Pregnant  Uterus. — Although  hernias  of  the  unim- 
pregnated  uterus  are  very  rare,  they  still  occur  much  more  frequently 
than  those  of  the  gravid  uterus.  The  most  frequent  forms  under 
■which  they  present  themselves  are  the  umbilical  and  the  veutraL 
Femoral  and  inguinal  uterine  hernias,  as  well  as  heruias  through  the 
foramen  ovale  and  the  great  sacro-sciatic  foramen,  also  occur.  The  sac 
of  a  ventral  hernia  is  often  formed  by  the  yielding  and  dilatation  of 
exten^iive  cicatricea  in  the  abdominal  wall,  such  as  result  from  ovaii- 
Otomics  and  gastrotomies,  or  by  the  separation  of  the  recti  muscles. 

Femoral  and  inguinal  atorine  hernias  are  either  congenital  or  are 
produced  by  ovarian  or  omeutal  iieruia.«,  between  wliich  and  the  uterus 
adhesions  exist.  Pregnancy  has  been  observed  to  occur  most  frequently 
in  inguinal  uterine  hernias,  next  in  umbilical,  and  least  frequently  in 
femoral  herniivs.*  It  has  never  been  discovered  in  a  uterus  which  had 
e»ca|H.'d  through  the  foramen  ovale  or  tlie  greater  .sacro-seiaticforainen. 
Pregnatiey  occurring  in  inguinal  or  femoral  uterine  liernias  is  uni- 
formly terminated  by  abortion  or  by  premature  delivery.  The  diag- 
nosis is  readily  made  if  due  regard  be  paid  to  the  absence  of  the  uterus 
from  its  natural  situation,  to  the  sha]K)  and  consistence  of  the  hernial 
tumor,  to  the  physical  signs  furnished  by  auscultation  and  percussion 
over  it,  and  to  the  displacement  of  the  vagina  toward  the  site  of  the 
hernia. 

When  the  hernia  is  recognized  at  an  early  date,  the  uterus  must,  if 
po&sible,  be  restored  to  its  normal  position,  and  there  retained  by  an 
appropriate  truss.  Sliould  attempts  at  rcjwsition  Ijo  unsuccessful, 
artificial  alw>rtion  should  be  induced,  as  it  will  otherwise  occur  spon- 
taneously at  a  later  date,  and  under  less  favomblc  conditions.  When 
•  SnJtoiLBEKO,  "  Geburtsh  ,"  p.  280. 
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O— lit  tmentiailj  in  thtekening  and  iadmnilami  of  the  decidua,  due 
U*  •  man  or  Ins  diffoee  derdofMBient  of  new  concr  -uo.  and  to 

fifolif'TStioo  of  Ibe  decidual  cdlsL     Cpts  have  U-  .  ^td  in  the 

hjrpirrtrof^hied  decidoa  br  Hegar  and*  Maier.|  Kasciiewarowu  die- 
tvnmnul  iwwly  developed  and  hypertrophicd  inToluntarv  muscular 
flitfira  ifi  tli«  ■ulHrtADce  of  the  decidua.-  Extravasations  iuto  the  hvper- 
^r"l  i\  ti«ac  are  of  frequent  occurrence.  0    The  docidua 

♦» '  Jua  reflcxa  may  be  sejjaratcJy  or  jointly  involved  iu 

'  H(.A»iiiiMf,  •«  Arch.  f.  Grnack.,"  it,  p.  28R. 

f  ritiKiiti.,  "  Arrli,  f,  fiynack.,**  m,  1873,  p.  53. 

I  K.  .  .uH^iM.m*,  VlrrliowVArch.,"  1868, toI.  xliv,  p.  11.1. 

•  " (iiU»nmU.,"  Kixih  edition,  p.  392. 

I  ,  "  (JrlmrUl).,"  p.  3(i|. 

'   I  "W*.  Iim:  ht.,  p.  Ill 

^  t  '■  ■  - 'trill  lUoAR,  "Morifti»»clir  f.  fitbunsk.,"  vol.  ixii,  lSf3,  p.  161. 
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these  puthological  processes,  and  may  be  affected  throughout  apart 
or  the  whole  of  Iheir  extent.  When  the  hyjwrplasia  of  the  mucous 
membrane  is  developed  in  the  later  months  of  ntero-gestation,  pursues 
A  noUibly  chronic  course,  is  limited  in  extent,  or  does  not  involve  the 
placenUil  decidua,  pregniincy  may  proceed  to  u  normal  termination. 
When,  however,  the  endomctriti.s  appears  early,  assumes  an  acute  or 
hjemorrhagic  type,  la  attended  by  partial  separation  of  the  decidua,  or 
involves  the  placental  decidua,,  it  frequently  induces  abortion  or  pre- 
mature delivery,  either  by  causing  the  death  of  the  fa?tu8  through  in- 
terference with  its  nutrition,*  or  by  exciting  reflex  uterine  contrac- 
tions. Parturition  may,  in  either  case,  be  protracted  by  the  slow 
separation  of  the  decidua,  between  which  and  the  deeper  uterine  tis- 
sues adhesions  have  been  formed  by  the  newly  developed  connective 
tissue  and  muscular  fibers.  If  the  placental  decidua  be  involved  in 
the  morbid  process,  the  placenta  may  be  separated  with  difficulty,  and 
its  shiw  expulsion  be  attended  by  copious  haemorrhages. 

II.  Endometritis  decidua  tuberosa  et  poljrposa. — The  etiology  of 
this  variety  of  dividual  iulhimmation  is  involved  in  obscurity.  Syph- 
ilis was  regarded  us  a  causative  agent  by  Virchow,  who  first  described 
the  degenerative  changes  under  consideration, f  and  preexistent  endo- 
metritis is  also  supposed  to  occupy  a  causative  relation  to  them.  (Jus- 
BorowJ  suggests  that  conception  occurring  soon  after  delivery  may 
excite  the  recently  formed  va^scular  uterine  muoou.s  menjhrano  to  ab- 
normal proliferative  processes,  it  is  doubtful  whether  the  latter  are 
ever  secondary  to  irritation  produced  by  the  death  of  the  fcetus.*  In 
Ah  If  eld's  cases  the  inflammation  was  apparently  idiopathic. 

The  pathological  processes  peculiar  to  this  variety  of  endometritis 
are  usually  observed  in  tiie  decidua  veni  alone,  and  manifest  n  prefer- 
ence for  those  portions  of  the  decidua  corresponding  to  the  anterior 
and  posterior  uterine  surfaces.  In  some  cases,  characterized  by  absence 
of  the  decidua  vera,  the  decidua  reflexa  is  found  involved  in  the  mor- 
bid changes.  The  latter  consist  in  marked  thickening  of  the  entire 
decidua  referable  to  ]>roliferation  of  the  interstiiial  connective  tissue 
and  to  ext-ensive  hypertrophy  of  the  decidual  cells,  which  are  provided 
with  nuclei  of  enormous  size.  Occasional  free  nuclei  occur.  ||  The 
uterine  surface  of  the  decidua  is  rough  and  covered  with  coagulated 
blood,  while  the  entire  mucous  membrane  is  exceedingly  vascular. 
Upon  that  surface  of  the  decidua  which  is  directed  toward  the  ovum 
arc  situated  large  excrescences  or  elevations,  the  prevailing  shap  of 
which  M*  poly]M)id.     They  may,  however,  appear  in  the  form  of  nod- 

•  Klsus,  "  Monatsschr.  f.  OehiirUk.,"  1868,  vol.  xxTJi,  p.  402. 
f  Ancm,!),  "Arch.  f.  Oynaik.,"  vol.  x,  1876,  p.  173. 

J  GrsscRow,  "  Motmtftsohr.  f.  Oynnek.,"  toI.  xxvij,  1860,  p.  328. 

•  ScnnoEDtcn,  "  Gi'hurt.«.li.,"  .lixth  edition,  p.  H93. 
I  GussEiiow,  lor.  rit.,  p.  3J'i. 
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the  secretion  are  often  observed  as  early  as  the  third  month.  The 
more  abundant  discharges  occur  only  in  the  later  periods  of  pregnancy, 
and  are  often  attended  by  slight  uterine  contractions,  which  may,  in 
exceptional  cases,  become  so  severe  as  to  induce  abortion  or  premature 
delivery. 

The  diagnosis  involves  differentiation  between  a  discharge  emanat- 
ing from  the  hr|)ortrophied  decidual  glands  and  the  ante-partmn  es- 
cape of  a  fluid  wltieh  sometimes  jiccumulatea  between  the  anmiouand 
chorion.  The  latter  discharge,  the  quantity  of  which  may  be  so  large 
as  to  simulate  hydrumiiion,  differs  from  that  of  hydrorrhcea  gravida- 
rum in  that  it  occurs  only  once.*  The  escape  of  the  decidual  secretion 
light  be  mistaken  for  that  of  tlie  amniotic  fluid,  which  may  Ijo  easily 
"distinguished  by  the  foet  that  it  immediately  precedes  delivery.  The 
treatment  should  embnice  analeptic  and  tonic  measurea  a&  well  aa  the 
careful  avoidance  of  vagina!  douches  and  of  all  local  irritation  tending 
to  produce  abortion.  Should  uterine  contractions  accompany  the  68- 
CttiK!  of  tho  decidual  fluid,  appropriate  anodyne  treatment  must  be 
odopted. 

Relaxation  of  tha  Pelvic  Symphyses. f— This  condition,  which  consists 
in  an  excess  of  the  ordinary  ])hysiologic^l  softening  at  the  pelvic  artic- 
ulations, may  permit  of  such  a  degree  of  mobility  between  tlie  pelvic 
bones  as  to  efTectually  hinder  locomotion.  This  is  usually  accompanied 
by  pains  in  IIm?  ligaments  of  the  joints  affected,  in  the  thighs,  and  in 
the  lumbar  region.     Its  existence  is  easily  recognized.     Thus,  motion 

the  symphysis  pubis  becomes  apparent  if,  with  tlie  patient  in  an  up- 
ight  position,  she  be  made  to  throw  the  weight  of  the  borly  upon  each 
leg  in  alternation,  while  the  accoucheur  holds  the  symphysis  between 
Lihe  thumb  and  two  fingers  placed  within  the  vagina.  Motion  in  the 
■Bcro-iliac  joint  is  perceived  by  seizing  the  crests  of  the  ilium  and  get- 
ting the  patient  to  move  forward.  In  the  recumbent  posture,  move- 
ments at  either  the  pubic  or  sacro-iliac  joints  may  be  recognized  by 
means  of  the  vaginal  touch,  upon  extending  or  flexing  the  femur. 

The  great  relief  afforded  to  all  the  symptoms  in  such  eases  by  means 
of  a  firm  binder  makes  it  most  desirable  that  the  possibility  of  it^  oc- 
carrence  should  bo  always  borne  in  mind  where  the  jiatient  walks  with 
difficulty  during  the  latter  months  of  pregnancy,  or  8ul)sei|ueiit  to  the 
childbed  jwriod.  The  tirst  ease  I  witnessed  at  the  Bellevue  Hospital 
iriis  altogether  a  mystery  to  me,  until  the  nature  of  the  disability  was 
pointed  out  by  Professor  Barker.  The  patient  was  in  the  last  month  of 
pregnancy,  hutl  been  six  weeks  in  bed,  unable  to  move,  though  appar- 
ently othenvise  in  perfect  health,  A  rude  bandage,  constructed  of 
canvas  and  made  to  lace  in  front,  furnished  a  good  supiwrt,  and  ena- 

•  SPT£OKLDERn,  op.  eU.,  p.  303. 

+  R3IU.I4XO,  "  On  Relaxation  of  ilic  Female  PoWic  Syniphystw,"  "  Arocricsa  Joarnal 
of  Olwlelrics,"  February,  IS'iO;  B.ibker,  "Puerperal  Diseases,''  p.  192. 
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sinuses.  In  the  last  case,  thrombosis  of  the  placental  sinuses  is  said 
to  have  occurred.*  Plncental  hjematomata  are  the  above-mentioned 
collections  nf  coagulated  blocid  in  various  stages  of  disintegration. 
Thf*  causes  of  the  ha'tnorrhage  are,  chiefly,  morbid  changes  in  the  de- 
cidual vessels,  often  referable  to  placentitis.  The  extravasated  blood 
usnally  experiences  the  ordinary  retrogressive  metamorphoses.  It 
sometimes  undergoes  cystic,  fatty,  or  calcareous  degeneration.  The 
pressure  upon  the  villi  produced  by  the  ha:!matomata  impairs  the 
uutrition  of  the  fcetus,  and  may  cause  the  death  of  the  latter. 

(Edema  of  tlie  placenta,  a  morbid  condition  usually  attributed  to 
derangement  of  the  fetal  or  umbilical  circulation,  is  characterized  by 
abnormal  pallor,  with  increjLsed  size,  friability,  and  succulence  of  the 
placenta,  due  to  serous  infiltration.  The  morbid  anatomical  changes 
consist  essentially  in  cystic  dilat^ition  in  and  between  the  villi,  ac- 
companied sometimes  by  extravasations. 

6.  Placentitis. — The  subject  of  placentivl  inflammation  is  etill  in- 
volved in  obscurity.  Many  authors  dispute  its  very  existence,  con- 
tending that  the  morbid  changes  hitherto  referred  to  placentitis  are 
simply  due  to  retrogressive  metamorphoses  in  extravsisations, f  Uther 
writers  affirm  its  existence,  assign  to  it  etinlngieal  relations  with  me- 
tritis and  endometritis.^  and  describe  its  pathology  under  the  fol- 
lowing heads :  {n)  Congestion ;  (b)  Hepatization  and  induration ; 
{c)  Suppuration.*  According  to  the  latter  view,  the  iiillanimntion 
originates  in  the  cells  of  the  serotina  or  in  the  adventitia  of  the  fct^l 
arteries,  and  results  generally  in  the  formation  of  new  granulation 
tissue,  either  nodtdar  or  dilTu.eo,  which,  by  contractions,  leads  to  com- 
pression or  oliliteration  of  placental  vessels  and  to  conse([uent  fatty 
degeneration  of  the  villi.  Ila?morrhages  also  occur  ujion  the  fetal 
placental  snrface,  and  fibrous  adhesions,  forniing  between  the  dc- 
cidna  and  the  uterine  wall,  may  lead  to  the  retention  of  the  placenta 
offer  delivery.  Should  the  inflammatory  process  be  of  recent  date, 
the  friability  of  the  new  granulation  tissue  may  cause  separation  and 
retention  within  the  uterus  of  small  parts  of  the  iducenta.  The 
hjemorrh.iges  sometimes  attending  placentitis  may  destroy  the  fcjetua 
and  induce  abortion.  Sui>i»uratioti,  circuiuscrilK^d  or  diiruse,  is  a  rare 
iMsnltof  placentitis, 

6.  Degenerations  and  New  Formations.— (a)  Fatty  degeneration 
of  the  placenta,  circumscribed  or  diffused,  may  result  from  retrograde 
changes  in  extravasations.  When  develo]K>d  early  in  pregnancy,  it  is 
sometimes  regiirded  as  a  premature  completion  of  the  fatty  degenera- 
tion normally  occurring  at  the  end  of  pregnancy,  and  may  be  due  to 

♦  Slatjakbkt.  "  Arch.  f.  dyM^k.,"  v,  1873,  p.  860. 

f  WHirrAKXR,  loc.  cit,  p.  240. 

i  ScnoKDEK,  "  Uchurtoh.,"  6te  Aufl.,  18S0. 

"  "  Nouv.  Diet,  de  M6d.  et  de  Ghir.,"  toe.  cit.,  p.  61. 
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syphilis  or  scrofula.  (A)  Amorphous  ciilcareoua  deposits  are  frcqxiont, 
aad  are  almost  invariably  found  ou  the  uterine  placental  surface,  iu 
the  decidaa  serotina.  Thence  the  process  may  extend  to  the  fetal 
portion  of  tlic  jiluCL'tita.  When  the  cidoareous  change  begins  in  the 
fetal  tissues  it  is  confined  to  these,  and  affects  tlic  small  blood-vessels 
of  the  villi,  beginning  in  their  terminal  ramifications  and  gradual- 
ly involving  their  trunks,  (c)  Pigment  deposits,  resulting  usually 
frctm  alterations  in  the  haimoglobine  of  extravasations,  are  found  in 
both  healthy  and  diseased  placeutffi  within  the  blood-sinuses  or  villi. 
{(J)  Cysts  are  of  frequent  occurrence  in  t!ic  ])lacenta.  They  are  found 
near  the  center  of  its  concave  surface,  and  vary  from  a  few  lines  to 
several  inches  in  diameter.  The  eyst-wall  is  formed  by  the  protruding 
surface  of  the  aninioii,  which  is  covered  with  pavement-epithelium. 
The  cysts  contain  a  reddish,  cloudy,  thin  fluid.  Ahlfeld*  regards  the 
cysts  as  liquefied  myxomatous  formations.  They  may  also  develop 
from  api.iplectic  foci,  (e)  Tuniora.  Circumscribed  tumars,  fibromatous 
or  sarcomatous  in  nature, f  are  found  on  the  fetal  side  of  the  placenta, 
beneath  the  amnion.  They  are  produced  either  by  libroid  transforma- 
tions in  the  villi,  or  by  cell  proliferation  in  the  decidua.  Myxoma  of 
the  phucentu,  consistiug  in  hyperplasia  of  the  villi,  and  my.xoma  fibro- 
eura  placenta;,  characterized  by  the  fibroid  degeneration  of  the  base- 
ment-tissue in  isolated  villi,  arc  the  chief  remaining  varieties  of  pla^ 
cental  neoplasms. 

7.  Syphilis  of  the  Placenta. — Placental  syphilis,  which  only  exists, 
according  to  Friinkel,|  in  connection  with  congenital  or  hereditary 
fetal  syphilis,  involves  the  maternal  portion  of  the  placenta,  when  the 
mother  was  infected  either  before  or  soon  after  conception,  and  pro- 
duces gummatous  pruliferatiun  uf  tlie  dt^-idua,  characterizi-d  by  the  de- 
Telopmeut  of  large-celled  connective  tissue,  with  occasional  accunmla- 
tions  of  younger  cells. 

When  the  infectiun  is  conveyed  by  the  father  tc»  the  foptus  alone, 
or  to  both  niuther  and  f«etus,  pathological  changes  occur  as  the  result 
of  a  chronic  inflammatory  proce.'^s,  embracing  proliferation  of  the  cells 
and  connective  tissue  iu  the  villi,  with  subsetiuent  obliteration  of  the 
vessels,  often  complicated  by  the  marked  proliferation  and  hardening 
of  their  epithelial  covering. 

The  affected  villi  become  swollen,  cloudy,  and  thickened,  while 
their  epithelium  undergoes  proliferation  and  cloudy  swelling.  The 
parenchyma  of  the  villi  is  filled  with  lymph-cells,  and  the  vessels  are 
either  compressed  or  obliterated.  The  blood-sinuses  are  gradually 
encroached  upon  by  the  villi,  the  foetus  dies  from  lack  of  adequate 
nutrition,  and  the  villi  undergo  fatty  degeneration.     Portions  of  the 

*  AHLFTLr,  "  Archi.  f.  Gjtioek.,"  vol.  li,  p.  897. 

f  SpicoEiBERe,  op.  cit.,  p.  345. 

X  Fraskix,  "Arch.  f.  Gyaaek.,"  v,  18t8,  p.  62. 
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healthy  placental  tissue,  which  often  intervene  between  the  diseased 
jterta,  may  be  the  seat  of  extravasations. 

Anomalies  of  the  Amnigx  axd  of  the  Amniotic  Fluid. 

I.  Hydramnioil. — Inasmuch  as  the  amount  of  the  liquor  amnii 
varies  considenibly  within  normal  linjita,  the  term  hydi*amnion  should 
be  restricted  to  those  cases  in  which  the  amount  of  fluid  is  so  large  as 
to  prcKluce  morbid  symptoms  by  its  j)resauro  upon  the  uterus,  the  ab- 
dominal and  thoracic  viscera,  or  the  ftfitus. 

Etiology. — The  causes  of  hydramnion  embrace  varied  morbid  con- 
ditions, aflt'C'ting  either  the  mother  or  the  fu'tus.  Mulliparne  are  more 
predisposed  to  it  than  primiparfp.  It  is  a  noteworthy  fact  that  the 
foBtnsee  arc  feinak'S  in  tho  large  majority  of  the  cases.  Schroedcr  as- 
serts* that  McClintock  collected  thirty-three  ca^es,  in  only  eight  of 
which  the  fii'tuses  were  males.  The  occasional  causative  connection 
between  morbid  matemal  states  and  hydramnion  is  pruved  by  the  fact 
that  the  fcntus  is  Bomctimes  free  from  disease  while  the  mother  is 
affected  with  syphilis.  The  existence  of  lymph-channels  between  the 
amniotic  cavity  and  the  uterine  mucous  membrane  furnishes  further 
grounds  for  the  assumption  that  maternal  disease  may  induce  hydram- 
nion. f  In  most  cases,  however,  it  results  from  morbid  states  of  the 
fcetus,  and  particularly  from  mechanical  disturbances  of  the  placental 
or  umbilical  circulation.  KiistnerJ  relates  a  case  in  which  hydram- 
nion was  produced  by  obstruction  in  the  umbilical  vein,  resulting 
from  hepatic  disease.  The  patluilogical  placental  process,  leading  to 
obstructed  umbilical  circnlation.  consists  often  in  hypertrophy,  the 
villi  of  the  chorion  being  thickened  and  cedcmatous.  The  decidual  tis- 
saes  are  sometimes  the  seat  of  inflammatory  proliferative  changes.  The 
result  of  these  diseased  conditions  of  the  membranes  is  an  abnormally 
large  secretion  of  licjuor  amnii,  with  diversion  of  an  undue  share  of 
tbe  nutritive  material  destined  for  the  foetus,  and  the  consequent  atro- 
phy or  dentil  of  the  latter. 

Symptoms  and  Signs. — The  distention  of  the  uterus,  and  the  conse- 
quent abnormal  expansion  of  the  abdomen,  produced  by  hydramnion, 
results  in  an  impediment  to  locomotion,  and  produces  discomfort,  or 
actual  pain  by  traction  upon  the  abdominal  parietes.  The  diaphragm 
K  forced  upward,  and,,  encroaching  upon  the  thoracic  space,  compresses 
the  lungs  and  disjilaccs  the  heart,  thus  producing  dys]in(Pa  and  car- 
diac puli)i  tilt  ion.  The  urine  may  become  scanty  and  albuminous  from 
impeded  renal  circulation.  Neuralgic  pains  and  oedema  of  the  labia 
and  lower  extremities  are  produced  by  compression  of  the  jwlvic  nerves 
and  vessels.     Dysjxjptic  symptoms  result  from  direct  compression  of 

*  ScnnoEDKR,  "  Lehrbttch,"  «te  Aufl.,  1S80,  p.  437. 

f  ^ricnn-pcnci,  "  Lehrbiwh,"  p.  4.19. 

j  Ki>8T«En,  "  Arch.  f.  Gynack.,"  Bd.  x,  1876,  p.  134. 
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tho  digestive  organs  or  from  reflex  irriutioD  of  them.  Ascites  may 
Ixj  produced  by  obbtriiction  of  the  portal  cireubiuon.  Physical  exam- 
ination reveals,  in  advanced  cases,  an  immensely  difitended  abdomen. 
The  uterus,  which  can  be  easily  mapped  oat  by  palpation  and  percus- 
i»ion,  is  tense,  elastic,  and  obscurely  fluctuating.  The  fetal  cardiac 
sounds  arc  faint  or  imj>L'rcc])tible.  The  fo-tus  changes  iu  i>ot$itiun 
with  unusual  rapidity  and  facility.  Combined  manipulation  shows 
the  lower  sogment  of  the  uterus  to  be  elastic  and  tense,  while  the 
fwtus  can  not  be  readily  felt  by  tho  finger  placed  in  contact  with  tl 
cervix.  Pregnancy  aceonipunicd  by  hydramniou  seldom  reaches  il 
normal  termination,  delivery  being  prematurely  induced  by  death  of 
thii  f(i>tUM,  by  separation  nf  the  phiceiita,  or  by  over-distent  ion  of  the 
uterus.  The  llrtst  ftiigc  of  labor  is  itbiiormally  prolonged,  l)ecHuse  of 
the  oompanitivt'ly  feeble  contractions  of  the  expanded  ut*rine  walls, 
l^ubor  may  becuine  precipitate  in  the  second  stage,  owing  to  the  sud- 
iUux  cjtcape  of  the  amniotic  fluid  ;  and  uterine  inertia,  in  the  third 
<«ttige,  fri'ijiirritty  results  in  po.^t-parfujii  haemorrhage.  Involation  is 
ujtt  In  III'  pnttnicted  and  incomplete. 

Diagnosis, —  llydranmion  may  bo  mistaken  for  twin  pregnancy* 
but  in  euNily  I'xchuled  by  the  rational  symptoms,  by  the  tenseness  of 
the  utetini'  wiiIIh.  by  the  feebleness  or  absence  of  fetal  heart-sonnda, 
nnii  by  tlie  dilllcuity  experienced  in  iicrceiving  the  fetus  on  jmlpation. 

Prognuaiu. — The  progriosis  for  the  child  is  fatal  in  nearly  thirty 
por  c<iit.  of  the  cases.  Tor  the  mother  it  is  favorable,  although  the 
riJtk  of  pitAl-partum  hnemorrhage  is  considerable. 

Traatment. — Tlio  treatment  embraces  tho  application  of  an  abdom- 
inal Hn|)|)orter  and  the  injunction  to  refrain  from  active  physical  ex- 
ariunu  (Jravc  disturbances  of  the  mother's  heart  indicate  the  induc- 
(iuu  of  premalurc  delivery,  which  should,  however,  in  the  interest  of 
iho  child,  l>c  delayed  as  long  as  is  consistent  with  maternal  safety.  In 
parturition,  tho  membranes  should  be  punctured  if  the  accumulated 
i(»jUt»r  arnnii  nturJ  tlie  dilatation  of  the  cervix.  Puncture  must  bu 
|Htrfi»rnied  in  tlie  interval  of  the  pains,  in  order  that  the  waters  may 
n*CM|N!  gradually  and  leave  the  position  of  the  child  unchanged.  After 
iho  (ixptilrtion  of  the  placenta,  the  usual  prophylactic  measures  against 
punt-jiitrimn  h"-m«irrhii;ro  must  ho  promptly  ndoptcd. 

II,  Abuorraally  Small  Amount  of  AJmiiotio  Fluid.— The  quantity 
of  nrtiniotio  fluid  may,  even  in  some  cases  of  advanced  pregnancy,  be 
M?  liMiiUut  M  to  render  ilie  uterus  unusually  small  and  firm,  and  to 
hirtlt  till"  fifcdorn  of  the  fetal  movements.  Under  these  circum- 
iif«ii(«ii,  tlift  movementH  are  so  plainly  perceptible  to  the  mother  as  to 
\u\  IIm)  •'itirce  of  jMPfitive  discomfort. 

An  abnormally  ornull  (pmntity  of  lii[Uor  amnii  is,  however,  only  of 
iiiip<irl.ane«  in  (lie  eurlicr  Hta;:e!i  of  fetal  development.  If  the  amnion 
hi'  nut  then  ncponilcd  from  the  foetus  by  an  adequate  amount  of  flnid« 
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5T»ornial  amniotic  foldings  and  adhesions  between  the  umniun  and 
'the  pnrfuce  of  the  fa-tus  nmy  take  i)lace. 

The  so-called  ftuto-amniotic  bands*  thus  formed  may,  by  mechani- 
cal OiimpressioTi.  i-e.-^ult  in  various  fetal  deformities,  or  in  spontaneous, 
intra-uteriuo  umputjition. 

Anomalies  of  the  Umbilical  Coed. 

I.  Torsion. — Torsion  consists  in  such  a  rotation  of  the  umbilical 
cord  upon  its  longitudinal  axis  that  its  vessels  are  thereby  reuderod 
nearly  or  quite  impermc-able.  It  occui's  most  fre<p»cntly  in  foetuses 
which  have  a4:lvanced  beyond  the  middle  period  of  normal  utero-gesta- 
tioii.  j)articularly,  aceordini^  to  8pic>frelberfr,t  in  those  of  the  seventh 
month.  It  is,  however,  often  met  with  in  fo'tu-ses  of  an  earlier  ago. 
Until  a  comparatively  recent  ]]eriod,  authors  have  unreservedly  attrib- 
uted torsion  to  active  movements  on  the  part  of  the  fijetus,  and  re- 
garded it  as  the  cause  of  the  letter's  death.  Martin  |  has  shown  that 
this  tlieory  is  untenal)le  fur  tlie  majority  of  cases,  because  the  patho- 
logical conditions  which  result  from  fetal  death  induced  by  torsion, 
whether  rapidly  or  slowly  produced,  are  almost  invariably  absent. 
These  morbid  anatomical  ]irncos.ses  embrace  ru])ture  of  the  umbilical 
blood-vessels,  and  extravasations,  for  cases  of  sudden  origin,  and  con- 
gestion, with  oedema,  for  those  more  gradually  developed.  Martin, 
therefore,  concluded  that  torsion  was  a  po.it-jnorltm  event,  resulting 
from  rotation  of  the  fintus  prudueed  by  matomal  moveniouts.  Hugo* 
earnestly  advocated  the  same  view,  and  suggested  the  various  morbid 
changes  due  to  syphilis,  endometritis  placentaris,  and  sub-plaeental 
ha'morrhage  as  the  cause  of  fetal  death  in  cases  which  .subsequently 
developed  numerous  torsions.  Schauta  1|  ajjpears  as  a  recent  champion 
of  t\\e  same  theory,  although  he  admits  that  loose  torsions,  incapable 
of  producing  actual  stenosis  of  the  umbilical  vessels,  may  often  occur 
during  the  life  of  the  fa?tns.  He  bases  his  belief  in  the  post-mortem 
occurrence  of  torsion — 1.  Upon  the  large  number  of  twists  often  pre- 
senting themselves,  any  one  of  which  would  have  involved  the  death 
of  the  fu?tup.  Even  granting  the  original  torsion  to  have  been  of  ante- 
mortem  origin,  the  others  must  then  have  occurred  after  death.  2. 
V\Hn\  the  improbability  of  the  formation  of  very  numerous  torsions  in 
a  healthy  cord,  inasmuch  as  its  elasticity  would  lead  to  comiieusatory 
reverse  rotation.  3.  Upon  the  fact  that  even  twcnty-fivo  artiticially 
induced  torsions  resuUcil  in  rupture  of  the  normal  cord  from  excessive 
tcnisiou.     Schauta  regards  the  cysts  found  in  connection  with  some 

•  FPRST,  "  Arch.  f.  Oynaok.,"  Bd.  ii,  1871.  j).  SIS. 
f  SpiEf3Ki,iiKBi!,  "  Lchrbuch,"  p.  350. 

X  Mabtin.  "  Ztjschr.  f.  Ooburtah.  u.  Gynnck.,"  Bd.  ii,  Heft  2,  1878,  p.  846. 

•  RpoK,  ihid,  Bii.  tii,  Heft  2,  1878.  p.  417. 
I  ScBADTA,  "  Arch.  f.  Gynack.,"  lid.  ivii,  Ocft  1,  1881,  p.  20. 
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torsions  as  insufficicut  proof  of  tlioir  ante-mortem  occurrence,  Tor- 
sious  are  more  frequently  present  in  the  umbilical  cords  of  male  than 
in  those  of  female  foetuses,  and  are  eometimos  sur])ri8iiigly  numerous. 
Schauta  reports  a  case  in  which  he  observed  three  hundred  and  eighty 
rotations  of  the  cord  on  its  longitudinal  axis.  It  occurs  by  preference 
in  muUipane,  probably  on  account  of  the  greater  latitude  afforded  for 
fetal  movements.  Unusual  length  of  the  cord  favors  its  occurrence, 
for  a  similar  reason.  The  seat  of  the  torsion  is  ordinarily  in  close 
proximity  to  the  umbilicus.  It  occurs  but  rarely  at  the  placcnttd  end 
or  in  the  center  of  the  cord.  The  umbilical  vessels  are  usually  nearly 
occluded  at  the  seat  of  the  torsion,  but  still  permeable.  Thrombi  of 
varying  consistency  are  often  found  in  the  vessels.  Sero-sauguinolent 
fluid  in  the  abd»jniinal  cavity  of  tlio  fmtus,  anlema,  and  cystic  degen- 
eration of  the  cord,  are  also  j)athological  conditions  frequently  attend- 
ing torsion. 

II.  Knots. — Knots  in  the  umbilical  cord,  which  occur  once  in  two 
hunclred  cases,  may  result  from  the  passage  of  tljc  fcetus  through  a 
twisted  loop  of  the  cord,  whether  tiic  pixssage  bo  effected  during  preg- 
nancy, by  the  spontaneous  fetal  movements,  or  at  term,  by  the  uter- 
ine expulsive  efforts*  or  by  tlie  raaiiiptdations  of  the  acrouchrur.  Knot.s 
formed  during  parturition  are  loose  aud  easily  untied.  They  sire  un- 
attended by  any  diminution  in  the  gelatine  of  Wharton.  Those  oc- 
curring during  pregnancy  are  more  close- 
ly and  firmly  drawn,  and  more  difficult 
to  loosen,  tliau  the  former  variety.  The 
cord  is  jiartly  or  completely  denuded  of 
the  gelatine  at  the  seat  of  the  knot, 
and  plainly  shows  the  location  of  the 
latter,  after  its  solution,  by  well-marked 
indentations.  Knots  in  the  cord,  of 
either  variety,  are  comparatively  insig- 
nificant, although  a  tightly  contnicted 
one,  in  a  tliin  cord,  may  occasion  grave 
or  even  fat-jil  disturbance  of  the  umbili- 
cal circulation. 

III.  Hernia. — Hernia  of  the  umbilical  cord  consists  in  the  escape 
from  the  alnliinien,  at  the  [Toint  of  insertion  of  the  cord,  of  some  or  nil 
of  the  fetal  abdominal  viscera.  It  is  due  either  to  arrested  embryonic 
development,  which  prevents  the  com])letc  closure  of  the  abtiominal 
cavity,  or  to  the  failure  of  the  fotul  intestines,  originally  situated  out- 
side the  abdomen,  to  enter  the  same.  Hernia  of  the  cord  may  occur 
alone,  in  otherwise  normally  developed  foetuses,  but  is  usually  accom- 
panied by  other  deformities,  such  as  stricture  of  the  rectum,  imi)er- 
forate  anus,  or  distortions  of  the  lower  limbs  and  of  the  genitals,  pro- 
duced by  traction  of  the  displaced  viscera  upon  adjoioing  parts.     The 


Fia.  188. — Knot  of  urubilicaJ  cord. 
(Leyman.) 
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contents  of  the  hernial  sue,  wliioh  is  composed  of  the  amnion  and  of 
the  peritouffum,  are  usually  convolutions  of  the  intestine,  or  these 
with  a  portion  of  the  liver,  although  the  kidneys,  etomach,  and  spleen 
»re  somotimeis  also  extruded,  leaving  the  fetal  uhdomen  nearly  empty. 

IV.  Coiling  of  the  Cord. — Windings  of  the  umbilical  cord  around 
the  fcBtuB,  occurring  during  pregnancy,  vary  in  their  results  with  the 
rapidity  of  their  fonnation.  When  rapidly  developed  they  may,  in 
rare  eases,  lead  to  sudden  interruption  uf  the  unibilieal  eireuliition, 
and  to  conseijuent  death  of  the  fietus.  Should  the  coils  be  gradually 
formed  and  firm,  the  extremity  embraced  by  the  cord  increajses,  by  its 
own  growtli,  the  tightness  of  the  constricting  ligature.  The  latter 
bIowIv  lessens  the  caliber  of  the  vessels  su]ii)lying  the  extremity  con- 
cerned, and  finally,  occluding  them,  produces  death  of  the  limb.  Ab- 
sorption of  the  soft  and  hard  parts  of  the  extremity  may  result  from 
the  cord's  unyielding  pressure,  and  the  limb  be  thus  completely 
severed  from  the  trunk  by  so-called  s[iontanoous  amputation.  In  cer- 
tain ca.'^es  the  combined  pressure  of  the  cord  and  of  the  slowly  grow- 
mg  member  may  suffice  to  comiiletely  arrest  the  umbilical  circulation, 
and  thus  produce  the  death  of  the  f<.etus.  Should  the  neck  be  encir- 
cled by  the  cord,  death  will  soon  ensue,  attended,  in  some  cases,  by 
almost  complete  amputation  of  the  head.  Coilings  of  the  cord  around 
the  fuitus  occurring  at  birth  arc  of  little  importance  unless  they  be 
numerous.  In  (hat  ciu^e  they  lead  to  a  shortening  of  the  cord,  and 
produce  anomalous  positions,  premature  separation  of  the  placenta, 
retarded  second  stage  of  labor,  and  even  death  of  the  foetus  from  inter- 
ference with  the  umbilical  circulation. 

V.  Cysts. — Cysts  of  the  umbilical  cord,  within  the  amniotic  sheath, 
are  either  ])roduced  by  litjiiefactiun  of  mucoid  tissue  or  by  accumula- 
tion of  serum  between  tlie  eiJitbelial  layers  of  the  ullantois, 

VI.  Stenosis  of  DmbUical  Vessels. — Partial  occlusion  of  tlie  um- 
bilical vein,  at  the  placental  insertion,  produced  by  new  connective 
tistiuc  resulting  from  cirounii^crihed  perijihlebitls,  is  sometimes  ob- 
served, but  is  not  sufficiently  marked  to  impede  the  umbilical  circula- 
tion. Stenosis  of  the  umbilical  arteries  is  occasionally  produced  by 
atheroma  and  subsequent  thrombosis.  Stenosis  of  the  umbilical  vein, 
and.  more  rarely,  of  th3  arteries,  may  also  result  from  chronic  phlebitis 
eharacterized  pathologically  by  the  growth  in  the  intima  of  spindle- 
shai»ed  and  round  cells  which,  later,  develop  into  new  connective 
tissue.  This  proress.  which  is  usually  referred  to  hereditary  sy]thili8,* 
may  extend  into  the  muscularis,  and  even  invade  the  adventitia.  The 
result  of  the  stenosis  of  the  uterine  vessels  is,  of  course,  prejudicial  to 
the  fujtus  in  direct  prn|)ortion  to  its  grade  of  development. 

VII.  Calcareous  Degeneration.  —  Calcareous  deposits  have  been 
observed  in  the  cords  of  syphilitic  fuetuses. 

•  ilEWis,  "KUchr.  f.  Goburtsh.  u.  Gynat-k.,"  Bd.  ir,  Heil  1,   1879,  p.  B2. 
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VIII-  Marginal  Insertion  of  the  Cori — This  anomaly  is  ?ometinie8 
c&Ucd  the  l»attledoor  placenta,  while  the  term  inoertio  velumcntosa  is 
applied  to  caaea  where  the  vessels  of  the  cord  pursae  their  course  for 
some  distance  through  the  membranes  before  reaching  the  pliiccQl*^^ 


Flo.  139. — Inscrtio  volomcntoso.     (Lobstein.) 

To  comprehend  their  origin,  it  is  necessary  to  recall  the  main  physio- 
logical processes  involvcil  in  the  normal  dcve]o]tnient  of  the  phicontal 
organ.  The  ve.«sel8  of  the  «llantois  are  not  invarialily  carried  at  tiic 
outset  to  tlic  point  in  the  periphery  of  the  ovum  which  tlie  phicenta 
will  ultimately  occupy.  The  vessels  at  first  jienetrate  all  the  villi  in- 
di.*criminati'ly,  but,  as  the  process  of  obliteration  iulvancea  in  those 
villi  not  ilosiint'd  to  participate  in  the  formation  of  tlie  iilacentn,  vas- 
cular connections  are  only  preecrved  between  the  vessels  of  the  newly 
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fnrmpfl  cord  ami  the  villi  attHrhed  to  the  scrotina.  As  the  amniotic 
^liooth  forms  around  the  rudimentary  cord,  the  fn?tus  jicrfonns  a 
iitOTemcnt  of  rotation  in  such  a  way  that  the  umbilical  vessels  aro 
iusi\o  to  jiiir^ue  a  direct  coui-se  toward  their  placental  insertion.  If, 
•unig  to  .idliCffions  between  the  rudimentary  cord  and  either  the 
•  liorion  or  the  amnion,  the  formation  of  the  sheath  is  incomplete,  the 
v<i5«84.'ls  diverge,  and  are  distributed  to  points  more  or  lees  distant  from 
tluf  placenta  (SchuJtze). 

IlTDATlDIFOnM   MOLE. 

I.  Morbid  Anatomy. — Before  the  time  of  Cruveilhier,  who  is  said  u> 
have  first  demt)ustmted  the  difference  between  true  hydatids  and  the 
tilerine  hydatid iforni  mole,  these  morbid  formations  were  repirded  as 
identical.  Since  his  researches,  it  has  been  considei'cd  established  that 
the  es.<*ential  pathological  process  involved  in  the  production  of  the 
hydatid  mole  consists  in  a  proliferative  degeneration  of  the  chorionic 
villi.  This  degeneration  of  the  villi  embraces  hypertrophy  of  their 
investing  epithelium,  of  their  connective-tissue  cells,  which  may  also 
undergo  mucoid  degeneration,  and  of  their  mucoid  intercellular  sub- 
stance. The  accumulation  of  the  mucoid  tissue  inipart.s  to  the  villi 
the  appearance  of  cysts  witli  translucent,  semi-fluid  contents,  varying 
in  size  from  that  of  a  millet-seed  to  that  of  a  walnut,  and  forming,  by 
their  aggregation,  growths  which  may  attain  the  dimensions  of  a  child's 
head,  or  in  nire  ca.*o«  may  reach  such  proportions  as  to  distend  (he  ute- 
nis  to  the  size  usual  at  the  full  term  of  pregnancy.  Smaller  collections 
are  much  more  frequently  encountered  than  those  of  these  enormous 
pro|H)rtions.  The  tluid  of  the  cysts  is  albuminous  and  closely  resem- 
ps  the  liquor  aninii,  but  CDutains  in  the  earlier  stages  a  larger  pro- 
JTtion  of  mucin  than  the  latter.  At  a  later  period  the  mucin  is  less 
abundant,  while  the  albumen  increases  in  quantity.  The  larger  cysts 
are  richer  in  water,  but  contain  less  mucin,  than  the  smaller  ones, 
laasmuch  as  the  degenerative  process  does  not  attack  the  entire  villu.s, 
portions  of  normal  tissue  intervene  between  the  cysts,  and  impart 
tu  the  degenerated  mass  the  appearance  of  grape-clusters — the  cysta 
representing  the  individual  berries,  and  tlie  unaltered  tissues  their 
connecting  stems.  A  certain  number  of  cysts  ai-e,  however,  attached 
'»  single,  continuous  jwdicle.  instead  of  possessing  a  separate  stem 
knnoct^'d  with  a  common  trunk,  as  is  the  case  in  the  graj)e-clast©r. 
the  nmle  be  formed,  as  is  usually  the  case,  during  the  first  month, 
while  the  villi  are  e((ually  developed  upon  the  entire  periphery  of  the 
ovum,  the  degeneration  will  involve  it-s  whole  surfuce.  In  this  case 
le  ffl?tus,  dying  and  becoming  disintegrated,  may  undergo  comjilcte 
)rpt.ion,  leaving  the  amiii<»tic  cavity  e)n])ty.  The  vessels  of  the 
im^,  under  such  circumstances,  completely  obliterated,  while  nu- 
is  blood-coagula  arc  found  between  the  cysts.     If,  however,  tlio 
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pliwcnta  bo  already  furnnMl  at  the  bi-p;inning  of  tlie  cyi?tic  dejrcnem- 
tiuii,  the  villi  having  iilrcnul'y  become  atrophied  uixm  that  part  of  the 
chorion  not  participating  in  the  deTelopment  of  the  placenta,  the 

neophusm  is  confined  a*  a  rule  to 
{ho  latter,  although  cy^ts,  evident- 
ly owing  their  origin  to  villi  which 
have  nut  undergone  atrophy,  some- 
times occur  upon  the  smooth  snr- 
fnco  of  the  chorion.  Should  the 
hydatidiform  mole  be  of  sufficient 
extent,  under  these  circumstanoes. 
In  destroy  tlie  fa'tns,  the  more  or 
less  disintegrate<l  remains  of  the 
latter  are  found  in  the  amniotic 
cavity,  which  sometimes  contains 
an  excess  of  liquor  amnii.  If  only 
a  few  of  the  placental  lobes  or 
single  cotyledons  be  implicated, 
the  growth  of  the  foetus  may  not 
be  disturl)ed.  A  healthy  fwtus  in 
occasionally  developed  side  by  side 
with  a  hydatid  mole.*  The  hyda- 
tidiform mole  is  usually  contained 
within  the  deoidua.  In  an  inter- 
erting  case  reported  by  VolkmaDn,  however,  f  the  degenerated  rillU 
had  invaded  the  uterine  blood-sinuses,  and  by  pressure  led  to 
extensive  an  atrophy  and  absorption  of  the  uterine  walls  as  to  1e«i 
odIj  a  thin,  transparent  septum  between  the  mole  and  the  perito-' 
Deal  covering  of  the  organ.  The  cavity  formed  by  this  process  of 
erosion  in  the  uterine  parenchyma  was  larger  than  the  uterine  car-! 
ity  proper,  and  presented  numerous  intersecting  trabecnlie  resembling 
the  columnap  cameap  of  the  cardiac  ventricles.  The  destructive  cl 
acter  of  the  cystic  degeneration  is  attributed  in  such  cases  to 
unknown  morbid  condition  of  the  uterine  walls,  probably  the  rtmh 
malnntrition.  Schroeder  X  refers  to  two  similar  cases,  in  one  of  which 
the  cystic  deg*^neration  was  attended  by  fatal  peritonitis  and 
by  rupture  of  the  uterus,  and  death  from  h.^rmorrhage  into 
tooeal  cavity. 

IL  Etiology. — Primiparap  are  less  frequently  affected  by  the  hydst 
iform  mole  Uian  multiparae.  although  the  actual  number  of  pregni 
seems  to  exert  a  less  marked  predisposing  inflnence  than  adi 
ago.     The  cystic  degeneration  usually  occurs  during  the  first 

*  Smciucxc.  **  Leitrbocfa."  p-  33i. 

f  VocmAsx.  Ttrcbow'e  "Arcbir."  Bd.  xU,  p.  ftM. 

I  Ctwinri,  -LeMmdi,"  p.  439. 


Fio.  140. — HydAtidifonn  mole. 
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of  Titero-gestation.  According  to  Undcrhil],*  the  luttor  part  of  the 
third  month  is  the  limit  within  which  the  di.Mea^e  can  uriginute.  That 
the  exciting  cause  of  the  li ydatidiform  mole  may  bo  a  morbid  maternal 
condition  is  rendered  probable  by  the  rcjwated  recurrence  of  the  dii-- 
ease  in  the  same  i)atieiit,  by  its  cuexistence  with  inflammatory  decidual 
disease,  or  with  extensive  uteriuo  fibroids,  and  by  the  presence,  in  tho 
majority  of  cases,  according  to  Underhill.t  of  a  cancerous  or  syphilitic 
dyscrasia  on  the  part  of  the  mother.  If  the  origin  of  tlie  degeneration 
he  maternal,  as  it  probably  is  in  most  instances,  the  degeneration  of 
the  chorion  autcdates  and  produces  the  death  of  the  fa>tU3.  On  tho 
other  hand,  the  fact  that  the  morbid  growth  may  owe  its  inception  to 
foetal  disease  seems  demonstrated  by  those  cases  in  which,  as  has  been 
alrettdy  i>tated,  a  healthy  foetus  may  be  developed  in  the  same  amniotic 
cavity  with  a  hydatidiform  mole.  This  view  is  further  supported  by 
those  cases  in  which  death  of  the  foetus  is  attended  by  so  insignificant 
au  amount  of  chorionic  dif-ease  as  to  render  its  active  causative  agency 
in  the  death  of  tiie  foetus  highly  improbable.  Spiogelbcrg  J  is  of  tho 
opinion  that  the  hydatidiform  mole  does  not  result  from  death  of  the 
embryo,  and  that  its  cause  is  often  to  be  sought  in  an  iibnonnal  devel- 
opment of  the  allantijis.  The  establishment  of  the  true  pathological 
relations  of  the  hydatidiform  mole  have  led  to  the  abandonment  of 
the  once  prevalent  opinion  that  the  neoplasm  might  be  developed 
iude|K'ndcnt  of  conce[ttiou.  The  theory  that  a  jwrtion  of  retained 
placenta  might  bcconie  afTected  with  the  hydatidiform  disease  has  also 
been  refuted  by  accumulated  clinical  evidence. 

III.  Symptomatology. — A  leading  sign  of  the  hydatidiform  mole 
consists  in  a  failure  of  correspondence  between  the  uterine  enlarge- 
ment and  the  computed  jjcriod  of  utcro-gestation.  The  utcma  is 
usually  larger  at  any  given  stage  of  pregnancy  than  it  naturally  would 
be  in  the  course  of  normal  gestation,  but  may  be  decidedly  smaller  in 
those  cases  attended  by  earl}'  demise  of  the  embryo.  Lumbar  and 
sacral  pains  are  prominent  and  distressing  in  jiroportion  to  the  rapid- 
ity of  uterine  development.  Tho  uterus  imparta  a  peculiar  doughy 
feeling  to  tho  palpating  fingers,  and  in  rare  instances  plainly  percep- 
tible fluctuation.  Indivuluul  parts  of  the  foetus  can  not  be  distin- 
guished through  the  uk-rinc  walls.  The  lower  segment  of  the  ut<>rus 
is  remarkably  tense.  liallottement  yields  negative  rt^sults  and  fetal 
movements  arc  absent,  although  they  may  be  closely  simulated  by 
uterine  contractions.  The  fetal  cariliac  sounds  are  diminished  in 
intensity  or  quite  impt!rce[»tJble.  There  is  a  discharge  from  the  uterui?, 
either  constant  or  intermitt«nt.  consisting  of  disintegrated  and  unrnpt- 
ored  cysts,  cystic  fluid,  and  blood,  which,  although  usually  not  exces- 
sive, may  be  so  much  increased  by  uterine  contractiou.s,  induced  by 

•  UxDmaiLi.,  "The  Hydatidiform  Mole,"  "Obalet.  Gar,"  Jammry,  I87»,  p.  Ifi. 
f  Uxui-KUiLL,  Inc.  tit.,  p.  5.  J  SriKGELnxRG,  *'  L»;lirbuch,"  p.  333. 
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KHi  t4  tmm  wito  froM  their  tMdmtT  to  prodoM  a  nip- 
CW  ■<«»«  CO— pSertrf  by   mtn-fM^oneal    Itemorrinigv, 
f  «,  or  atpticcnuK.    The  fife  of  the  fnias  ib  alnost  invariabl/^ 

7t*^tui»^, — The  tmhnent  is  rcstriet«d  to  mctuieo  cakmlated  to, 

MMi'  lTth^^t,  hkI  to  promote  the  expulsion  of  the  difcased^ 

wriUin  n->c<»mmpn«I  noD-interference  eo  Ion*  as  the  itte- 

^tiu*\ytt.     When,  Itowever.  contractions  set  in,  thf  vagina 

tUutt\i\  \i«  tufiij^i/iMl,  and  fT^^>i  given  in  fnll  and  Repeated  doses,  until 

''  '  <|K'llod  entire.     The  expectant  plan  is,  however,  not  de- 

r.     In  one  case,  where  the  patient  suffered  from  labor- 

|M»ri«  f'-  iiMtirii  l»ef«jrc  I  huw  her,  (he  loss  of  bli>od  was  exccs- 

•h'l,     I t<l  jti  rerruivjnj?,  with  the  han<l,  through  the  patulous 

<♦<»•» l«.  nil  flniirntmi*  i|iiiiiitity  of  cysts,  snfficient  to  fill  a  wooden  pail. 
'■  itwcfj  hy  ytidd  ruiifniftiiin  of  Iho  uterus  and  arrest  of  the 

I  ,,  ,  liiit  tin?   patient  dii-il  two  lioiirs  later  from  shock  and 

WitiiMiila.  Uiihoi,  Iherofore.  the  patient  is  so  placed  that  professional 
MkxUhiiiiio  (laii  hi<  uhliiiiii"!  al  a  nionieul's  tuitice,  the  propriety  of  di- 
lulltiK  ''*'•  '*«'''vls  •»••  MtMin  »n  th(t  tliiiirniist!-  Im>(  been  estublishfd  may 
Vi(|l  t«e  ci(»i("l(|iin<i|,  Piliidttiiin  nhmihl  be  effoctod  by  the  finger,  or  by 
l^hii  illlabMo  nf  MoU»NWiirlli,  of  UarneH,  or  uf  Turuicr,  rather  than  by 
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tents,  because  of  the  tendency  of  the  latter  to  increase  the  dangers  of 
«e]>ticaEmia. 

After  expulsion,  or  after  the  manual  removal  of  the  hydatidiform 
cysta,  the  uterus  should  be  wiu^hod  out  with  antiseptic  fluids,  or,  in 
case  of  haemorrhage,  its  inner  surftice  should  he  swulibcd  with  tiie  jwr- 
cliloride  of  iron.  The  irrigation  of  the  uterine  cavity  withwnter,  to 
which  only  sutTiciout  perchloride  of  iron  has  been  ndiled  to  give  it  a 
wine-color,  has  often  a  jtovverful  styptic  effect.  Underliill  recoiu- 
ineud»  the  continued  employment  of  ergot  after  delivery,  and,  in 
cases  of  persi-stent  luemorrhagc,  the  occa'^ional  introduetion  of  the 
laminaria  t^nt,  and,  if  necessary,  the  employment  of  Thomas's  dull- 
wire  curette.  , 

Retention,  in  Utero,  op  the  Dead  Fdrrrs. 

The  caui^ative  conditions  producing  retention  of  the  dead  foetus 
are  not  invariahly  identical.  If  the  placenta  remain  adherent  to  the 
uterus  after  the  demise  of  the  fcetus,  the  continued  vitality  and  unin- 
terrupted development  of  the  placenta  suf^ciently  explain  the  fetal 
retention.  When,  however,  all  connection  between  the  placenta  and 
the  uterus  has  been  severed,  retention  is  probably  referable  to  the 
diminished  irritability  of  those  reflex  nervous  centers  which  control 
the  expulsive  uterine  efforts.  Tlie  duration  of  retention  produced  by 
adhe-!7ion  of  the  jdacrentii.  in  cases  of  .'^ijigle  pregnancy,  is  jirotractcd 
until  such  time  as  morbid  placental  processes  impair  the  vitality  of 
that  organ  and  induce  its  separation,  In  multijile  pregnancies,  at- 
tended by  death  of  one  or  more  of  the  fo.'tuse.s,  the  latter  are  usually 
exiwUod  with  the  healthy  foetus  nt  term.  They  are,  liowever,  gome- 
times  expelled  earlier,  and,  in  rare  instances,  later  than  the  nnrnial 
ftrtiis,  and  it  may  in  general  terras  be  stated  that  retention  produced 
by  placental  adhesion  very  i-arely  exceeds  the  natural  period  of  gesta- 
tion. Retention  due  to  diminished  irritability  of  the  reflex  centers 
may  be  indeliuitely  prohmged.  Liebmann*  is  of  the  opinion  that  all 
cases  of  retention  protracted  beyond  the  normal  term  of  pregnancy 
belong  in  this  category. 

The  pathological  changes  which  the  fcetus  undergoes  when  retained 
in  the  uterus  after  it.*  death  vary  with  the  condition  of  the  membranes  : 
1.  It  their  integrity  he  preserved,  the  most  important  patludogioal  fetal 
conditions  resulting  from  the  retention  are  mnuimilication,  maceration, 
ftttiy  degeneration,  and  ealeifiration.t  'i.  If  the  membranes  lie  rupt- 
ured soon  after  the  death  of  the  fwtU!!,  or  if  their  nijiture  be  the 
cause  of  the  termination  of  fetal  life,  that  form  of  degeneration  to  bo 
presently  described  as  mummification  may  ensue  ;  calcareous  degenera- 
tion may,  as  in  the  tii-at  instance,  result  in  the  formation  of  a  lithopK- 

•  LlKDVANK,  "Boitrag  z.  Geburtsh.  n.  Oviiack.,"  Bd.  iii,  1874,  pp.  09.  83. 
f  livLtSKJiUvr,  "Roteat.  asgostorhcnen  Fruchtc  in  Utero,"  Kid,  1871,  p.  22. 


diaa^  01^  m  utt  ewmi  of  tbe  ariaMee  o<  «r  into  the  aterine  cavitj,^ 
tie  fstal  tiaaei  rnoj  nafdergD  pwineftriiTe  dMngea.  If  mnmmifiouiofti, 
Ihm  aifcadj  oeenmd.  ptttrelketiiM  does  Bofc  take  plaee.* 

^■■■Hl  aliDiirf— Mammifiratioii  k  moet  ftcqaenify  obennred  in  fo 
taMi  whatm  death  hae  ap|aueDtlj  beea  tlw  giadaal  result  of  uoauiit 
lirMa  taadafaate  bkod-ai^iilf,  this  HwaSekncj  of  tiae  nnthtiTe  fluid 
^Bag  oftiB  npfatahie  to  uxsioa  or  eanctrictum  af  the  ombilical  ooni, 
Miwfificatkm  affects,  bj  preference.  foeiii>es  djinf  daring  the  middle 
Maps  at  i^tatiua.     LariNaaan  \  mmwu  that  dus  &ket  ma j  be  coik. 
aaeted  vith  the  augmented  rapidity  of  endaeaMaB,  doe  to  the  larger, 
ptwenfage  of  saline  ingrediencs  then  present  in  the  amniotic  fluid, 
or  to  the  Csct  that  torsioD  and  ^teooss  of  the  cord  are  most  liable  to 
oeear  at  that  period  oi  pregnaBcj.     Mummification  uecar»  cbieflj  in 
eewaection  with  tvin  pregnanoies^^  aae  fostaa  being  fnllj  dexeloped 
while  the  other  becomes  mommified.     In  this  case  the  preaeaee  of  the,j 
daad  foBtai  does  not  nraallj  excite  expolsorr  uterine  efforts  before  tl 
MraHl  Cenaiaation  of  pregnaacj  is  reached,  vhea  both  fcptuaee  araj 
riBritaaeeasly  delivered.     In  certain  raze  iwftanww  the  mammified.?1 
fiaitai  raaj  be  expelled  either  before  or  after  the  healthy  one,  bat  ita 
deliTafj  ia  oaattended  bj  hjemosrlu^  or  other  unpleaeaat  oomplic 
lion.    When  mammificatioa  affeets  a  siqgle  teCas^  the  retentioa 
aappuaeJ  to  be  doe  to  abnormallT  intimate  connectioa  between  the 
placenta  and  the  atemsL     Sjraptora^  cloeelj  simulating  those  of  abor- 
tiea  oecor,  but  tbey  rabgide  before  the  product  of  couceptioD  is  ex- 
priled,  and  probablj  eren  before  the  mptori'  of  the  membranes. 
fiataa  then  becomes  mummified,  while  the  vitalitr  of  the  placenta  ia.i 
aoi  impaired.     Under  these  circumstaaces  the  retention  is  nerer  pro- 
lenigrd  beyood  the  normal  period  of  gestation,  and  is  thus  di^ttnguished- 
fmai  theae  caaes  of  reteution  owing  their  origin  to  5c»-ealltHl  "  mis£«d;3 
labor.'* 

A  muBunified  foetus  is  flattened  from  compreesion.  Its  riscera  are 
of  «>ft  ooosintencj  and  of  smaU  dimensions.  Its  surface  is  shruukcii. 
The  peritoneal  and  pleural  cavities  contain  a  scaotT  ami  d  ^ 

fluid.     The  snbcutaneouii  iireolar  ti^ue  has  disappearvd,  and  i 
liea  in  direct  contact  with  the  muscles.     The  placenta,  which  is  dnr, 
yeilewish,  and  tough,  is  the  scat  of  fatty  degeneration,  and  contains  the 
nadae  of  old  extraraeations. 

WmWltUm — ^The  placenta  of  a  macerated  fu>tas  is  aua>mic,  soft, 
and  friable.  The  cord,  in  which  the  vessels  are  p«rmeal)le.  is  cylin- 
drical, smooth.  irpoDgy,  and  inelastic.  It8  c«»ils  lm\e  disapficared.  It 
itf  clnb^baped  at  the  fetxkl  extremity,  and  itj>  color  h  broiniish-rod. 
The  amniotic  fluid  li«  a  peculiarly  repnkive.  ssreetish,  and  sickening, 

venaaauaaa,  "LOutK,"  ^  347.  f  LinntAio.  oyi  <«.,  p.  M. 

}  VoCau,  "TiMWitiwn  of  PbUiletphU  OtHtotri«l  Sucsetv/*  *' Aa«rieui  Joartui  of 
.  QbtHtuka  sod  DkcMt*  «f  Wonen  and  Children,'*  toL  tuI,  {l  &M. 
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odor,  unlike  that  of  putrefaction.  The  fluid  is  rendered  turbid  uud 
of  a  greenish-yellow  color  by  the  admixture  with  it  of  scro-suuguino- 
lont  fluid,  and  of  meconium.  The  membnincs,  which  retain  their 
nonnal  consiHtoiice  for  u  Inn;;  time,  finally  become  friable,  swollen,  and 
diecolorod.  A  fu.<tU8  of  only  oue  to  two  months  may  be  completely  dis- 
solved by  the  prtHJCsa  of  maceration.  If  the  foetus  be  more  mature,  its 
general  furni  and  the  oulliue  of  itji  organs  are  preserved,  but  granular 
deaeneratiuti  attd  diriintegration  of  their  uiiatouucal  elements  arc  every- 
where present.  The  ejmiprmis  is  first  affected  by  the  pmee.ss  of  macer- 
ation. It  is  separated  from  the  corium  by  the  formation  of  vesicles, 
similar  to  those  of  pemphigus,  which  contain  either  a  reddish,  scro- 
eanguinolent,  or  a  clear  seruus  iluid.  The  corium  is  infiltrated  with 
the  same  fluid,  and  presents  the  ai>i>carance  of  brownish-red  macerated 
parchment.  The  snbcntaneous  areolar  and  adipose  tissues  are  reddish 
and  (^edematous.  The  a-dcma  is  most  apparent  over  the  cranium,  the 
abdomen,  the  feet,  hands,  and  Btcrnuui.  The  entire  budy  is  flaccid, 
and  assumes,  under  the  inlluoncoof  external  pressure,  curiously  dis- 
torted shapes,  being  distended  at  some  points,  and  depressed  or  flat- 
toned  at  others.  The  cranial  sutures  art*  separated,  the  joints  are 
disarticulated,  and  the  periosteum  has  become  detached  from  the  long 
bones.  Tlie  vessels  arc  filled  with  dark,  grumou8  blood.  The  serous 
cavities  are  distended  with  bloody  serum.  The  brain  is  transformed 
into  a  grayish-red  ptilj*.  All  the  vi.soera  are  infiltrated  and  friable,  the 
uterus  and  lungs  preserving  their  normal  consistence  longer  than  the 
other  orgims.  Pigment  masses  and  fat-crystals  are  depositetl  in  many 
organs.  Sometimes  the  accumulation  of  fat  is  so  abundant  that  the 
Uivm  fatty  degeneration  is  applicable  to  the  process  uf  its  deposition. 
No  trustworthy  inferences  can  be  drawn  from  the  appearance  of  macer- 
ated ftctuses  as  to  the  cause  of  their  decease,  since  the  gross  patho- 
logical conditions  arc  identical  under  all  circumstances.*  Apparent 
variations  arc  due  to  the  respective  periods  of  retention.  The  rajiidity 
with  which  the  process  of  maceration  occurs  is  varial.»le,  and  its  extent  is, 
therefore,  no  criterion  of  the  time  at  which  the  fetal  demise  took  place. 

Seventy-five  per  cent,  of  macerated  fojluses  arc  expelled,  according 
to  Ruge,t  before  the  thirty-first  week,  and  transverse  or  breech-pres- 
entations occur  in  nearly  one  half  of  all  the  cases. 

The  ca:ies  in  which  the  deail  fa*tus  is  retained  in  utcro  after  the  ex- 
piration of  the  normal  period  of  gestation  differ  in  symptomatic  events 
and  pathological  conditions  from  those  already  cons-'idered.  In  these 
cases  the  di-ath  of  the  fcetus  may  have  occurred  either  in  the  earlier  or 
in  the  very  latest  stages  of  pregnancy,  and  the  retention  may  extend 
over  months  or  years. 

The  term  miifsed  labor  is  applied  to  those  cases  in  which,  the  ut-cr- 
ino  expulsive  efforts  having  been  ineffectually  made  at  full  terra,  with- 

»  Roo«,  "  Zwt.  f,  Gcb.  u.  Gyn.,"  Bd.  i,  Hrft  1,  ISVY,  p.  S8.  f  ^W«^  P-  70- 
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out  other  result  than  tho  escape  of  the  waters,  tlie  uterine  contraetionB 
finally  subside,  leaving  tho  fu'tus  still  iti  ntero.  Tho  causes  of  missed 
labor  usually  cited  are  abnormal  absence  nf  uterine  irritability,  or  of 
that  residing  in  the  rellex  nervous  centers,  obstructed  lalmr,  and  un- 
usually close  adhesious  of  the  placenta.  The  pathological  procesjjcs 
presenting  themselves  in  cases  of  long-continued  retention  and  of 
missed  labor  vary  with  the  entrance  of  air  into,  or  exclusion  of  air 
from,  the  uterine  c:ivity. 

If  the  atmospliere  have  free  access  to  the  uterus,  tiie  fiTlus  under- 
goes putrefactive  changes.  The  eoft  parts,  having  been  liquefied,  es- 
cape, leaving  tho  osseous  framework  of  the  ftjetus  in  uiero.  This  may 
also  be  gradually  and  partially  disintegrated,  liquefied,  and  exjielled, 
but  its  complete  evacuation  is  not  often  effected  by  Nature's  processes. 
If,  however,  the  cervix  be  narrow  or  unyielding,  the  continuous  press- 
ure of  some  projecting  and  pointed  bone  may  penetrate  its  tissues  atid 
force  an  exit  through  tho  vagina,  rectum,  or  anterior  abdMnii!:al  wall. 
A  similar  irritation  and  penetration  may  induce  su|ipurative  metritis, 
and,  eventually,  fatal  peritonitis,  or  septiciemia. 

If  the  air  be  excluded  from  tho  uterus,  in  ciises  of  retention  indefi- 
nitely prolonged,  the  fii'tus  either  becomes  mummified,  and,  forming 
intimate  connections  with  tho  uterus  through  the  medium  of  inflam- 
matory products,  remains  in  ufero  without  giving  rise  to  any  symp- 
toms, or  it  may  produce  by.  constant  irritation  suppurative  metritis, 
with  abscess  formation  and  the  escape  of  pus  externally.  Access  hav- 
ing been  thus  afforded  to  the  air,  putrefaction  and  its  consequences 
will  then  ensue. 

In  rare  cases  of  prolonged  retention,  the  foetus  becomes  the  seat  of 
fatty  ami  calcareous  degeneration.  In  the  latter  case  it  is  designated 
by  the  term  lithopsedion. 

The  retention  of  the  dead  fwtus  is  comparatively  devoid  of  danger. 
Even  if  decomposition  or  putrefaction  of  the  fivtas  occurs,  the  prod- 
ucts of  disintogratiun  are  usually  eventually  eliminated  without  » 
fatal  result,  by  natural  etforts  or  by  the  intervention  of  obstetrical  art, 
Hein*  recommends  the  colporynter  and  the  internal  administration  of 
ergot  as  effective  means  for  securing  the  expubion  of  the  fa-tus.  In 
place  of  the  colporynter,  a  large  Barnes  dilator,  introduced  into  tho 
vagina  and  filled  with  fluid,  may  be  employed. 

*  IIkis,  *•  Bcitr.  zur  GeburtahuLtc,"  Cd.  li,  p.  172. 
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CHAPrER  XVI. 

TITS  PREMATURE  EXPULSION  OF  THE  OVUM. 

OiUMof  abortion. — Disposition  to  abortion. — Iromediate  causes. — Syroptoma. — Molea. — 
laoorapicto  abortions.  —  Dia^osis. — rrognosis. — Trciiment. — Prophylaxis. — Arrest 
of  threatened  abortion, — TrL-atincnt  of  inevitable  abortion — Treatment  of  neglected 
abortion. — Removal  of  fibrinous  poljpi. — Treatment  of  miscarriage. 

When  pregnancy  is  interrupted,  during  the  first  three  months,  by 
uterine  contractions  leading  to  the  expulsion  of  the  ovum,  the  term 
abortion  is  used  ;  in  the  fourth,  fifth,  si.\th,  and  seventh  months,  i.  e., 
from  the  formation  of  the  placenta  to  tlie  time  the  child  becomes 
▼iable,  it  is  proper  to  speak  of  the  accident  as  immature  delivery,  or 
miscarriage  ;  and,  finally,  a  confinement  occurring  from  the  twenty- 
eij;hth  week,  the  earliest  ])eriod  of  viabihty,  to  tlic  thirty-eighth  week, 
when  the  foetus  possesses  every  indication  of  maturity,  is  distingiiished 
08  premature  delivery. 

This  purely  artificial  division  is  justified  by  practical  differences 
in  the  symptomatology  and  treatment  of  the  groups  thus  separately 
designated. 

Causes  which  lead  to  the  Premature  Ikterruption  of  Preg- 
nancy. 

The  underlying  causes  of  abortion,  miscarriage,  and  premature 
rdelivery  are  the  same.  Causes  of  abortion  are  rarely  of  sudden  occnr- 
ivnoe.  Usually  the  way  is  prepared,  either  by  changes  taking  place 
In  the  ovum,  or  by  certain  patliological  conditions  affecting  the 
mother.  In  either  of  these  ways  n  disposition  to  abortion  is  pro- 
duced. When  once,  as  the  result  of  morbid  changes,  the  attuoh- 
ment  of  the  ovum  to  the  uterus  has  been  rendered  insecure,  causes 
usually  inoperative  suffice  to  determine  uterine  contractions  and  the 
time  at  which  the  exi>ulsion  takes  place. 

The  Disposition  to  Abortion. — The  disposition  may  be  duo  prima- 
rily to  any  disease  of  the  chorion,  of  which  we  have  an  example  in 
syphilitic  degeneration  of  the  villi  {vide  p.  276).  In  moat  cases,  how- 
ever, death  of  the  fcetus  precedes  and  leads  to  disease  of  the  chorion. 
The  causes  of  abortion  resolve  themiselves,  therefore,  in  large  measure, 
into  the  causes  which  produce  death  of  the  foetus. 

The  death  of  the  foitus  may  be  due  to  direct  violence,  as  kicks  and 
blows  upon  the  abdominal  walls  ;  to  diseases  of  the  fetal  appendages 
(cord,  amnion,  chorion,  placenta);  to  diseases  of  the  dccidua,  especially 
those  which  give  rise  to  ha?morrhago  (before  the  complete  formation 
of  the  placenta,  the  separation  of  the  decidua  from  the  uterus  inter- 
feres with  the  nutritive  supplies  which  go  to  the  ftetus) ;  to  febrile 
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affections,  in  wliirh  death  rc?sults  either  from  the  high  temperatnre, 
from  associtited  diseased  conditions  of  the  decidua,  or,  us  in  certain 
acute  infectious  diseases,  tf>  the  direct  transfer  of  tlio  poison  from  the 
mother  to  the  fcutus  ;  and,  finally,  to  excessive  anxmio.  Ana-'mia  de- 
veloped by  pregnancy  rarely  affects  the  child.  In  acute  anajmia  from 
profose  haemorrhage,  the  child  may  die  from  asphyxia.  In  times  of 
famine  great  numbers  of  women  abort.  The  disposition  to  abort  ob- 
served in  cor]mlent  women  is  probably  due  to  the  fact  that  the  blood 
is  insufficient  in  quantity  and  quality  to  supply  the  wants  of  the 
growing  child. 

The  death  of  the  fcetus  is  followed  by  the  expulsion  of  the  ovum, 
not  usually  at  once,  but  after  n  longer  or  shorter  period  of  time.  Be- 
fore the  third  month,  in  such  cases  of  delay,  the  embryo,  which  con- 
sists of  hardly  more  than  a  heap  of  cells,  may  become  macerated,  and 
ab'^orjitiun  may  take  place  after  the  death  of  the  embryo.  Except  in 
cases  of  liydramnioii,  partial  collapse  of  the  ovum  ensues.  Aa  goon  as 
the  fcetus  dies,  the  circulation  which  passes  from  the  foetus  to  the  cho- 
rion and  jilaconta  is  suspended.  The  villi  then  become  obliterated, 
and  undergo  fatty  degeneration.  The  decidua  is  afTcctcd  by  the  same 
process.  With  the  diminutton-in  the  volinnc  of  the  ovum,  contrac- 
tions begin.  The  villi,  loosened  in  their  attachmeuts  to  the  decidua, 
are  drawn  out ;  and  the  decidual  vessels,  exposed  and  subjected  to  In- 
creased pressure,  rupture,  and  hsemorrhage  results.  The  uterine  con- 
tractions arc  awakened  ^nd  exercise  an  expulsive  force  upon  the  ovum, 
which  in  its  descent  expands  the  cervix  from  above  downward,  and 
passes  finally  into  the  vaginii.  In  the  first  three  months  the  ovum  is 
not  infrequently  expelled  with  membranes  unruptured.  From  the 
end  of  I  he  third  niontli  onward  such  an  occurrence  is  rare,  though  I 
have  seen  an  instance  which  happened  in  the  sixth  month.  In  the 
early  months  the  expulsion  of  an  intact  ovum  is  associated  with  incon- 
siderable lia?morrhage.  When  the  membranes  give  way.  the  embryo 
and  the  iluid  contents  of  the  amnion  escape  first.  With  the  removal 
of  the  compression  exercised  by  the  ovum  upon  the  inner  surface  of  the 
uterine  walls,  hemorrhage  occurs,  whicli  continues,  as  a  rule,  until 
the  complete  expulsion  or  removal  of  the  membranes  and  placenta. 

Aside  from  the  death  of  the  fu.itus,  with  consecutive  changes  in 
the  chorion  and  decidua,  and  diseases  of  the  fetal  appendages  leading 
to  death  of  the  fffitus,  the  predisposition  to  abortion  may  bo  the  result 
of  primary  defects  or  changes  in  the  decidua  alone.  Of  these  cbangos 
wo  recognize  : 

1,  Atrophy  of  the  Uterine  Mucous  Membrane. — The  insufficient 
development  of  the  mucous  membrane  exercises  an  injurious  iufiuence 
upon  the  development  of  the  ovum  in  cases  only  in  which  tlie  sorotina 
and  the  reflexa  are  involved.  An  abnormally  small  and  undcvelo}»ed 
scroti nal  surface  may  give  rise  to  a  small  placenta,  or  the  serotinal 
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F«<i.  HI.— Ovum,  with  iropcrfcctJy  developed 
dooidua ;  outvr  surfucc  ol  vera.    (Dimaui.) 


•nacrimont  may  be  of  iJuch  Hmitod  extent  that  the  mere  wcijrht  of  the 
ovum  drags  it  dowmvard  and  converts  it  into  a  long,  narrow  jiedicle. 
At  other  time?,  the  rcflexji  may  be  but  jiartially  developed,  or  may  fail 
altogether,  and  then  the  ovtmi,  covered  only  by  the  chorion,  hangs  by 
a  pedicnlixtcd  attachment  to  the  scrotina. 

In  both  these  cases,  the  uterine  conttw-tions,  in  place  of  at  once 
affecting  the  expulsion   of  the  ovum,  may  force  the  ovum  into  the 

cervix,  where  it  may  remam 
for  a  time,  nouriijhed  by  tlio 
long  pedirle,  but  arrested  in 
its  further  descent  by  a  con- 
tracted OS  externum.  To  these 
cases  the  term  cervical  preg- 
nancy has  been  applied.  The 
cervix,  according  to  the  month 
of  pregnancy,  is  more  or  less 
spherically  distended,  and  the 
corpus  uteri  above  contracts 
down  to  nearly  normal  diraen- 
Bions.  As  the  cause  of  this  con- 
dition lies  chiefly  in  rigidity  of  the  os  externum,  it  occurs  most  fre- 
quently in  primipane.  Even  with  a  patulous  os.  tliough  rarely,  a  cer- 
vical pregnancy  may  bo  produced  by  the  resistance  and  firmness  of 
the  pedicle  attaching  the  ovum  to  the  uterus.* 

2.  Jhipertrophy  of  the  Mucous  Membrane. — Thickening  of  the  niii- 
cous  membrane  is  the  result  of  endometritis,  and  may  lead  to  abortion 
in  eitficr  of  the  following  ways :  The  several  forms  of  endometritiB 
{vide  p.  270)  may  give  rii:e  to  affections  of  the  placenta,  and  thus  prove 
fativl  to  the  frotus,  or  the  thinned,  dilated  vessela  of  the  diseased  de- 
cidua  may  rupture,  and  produce  sanguineous  effusions  between  the 
membranes. 

The  frequency  of  abortion  in  displacements  of  the  uterus  is  ]iriii- 
cipally  dependent  upon  associated  endometritis.  Fn  anteflexion  of  the 
uterus,  sterility  is  common,  but  endometritis  and  abortion  are  rare. 
In  retroflexion,  on  the  contrary,  while  there  is  slight  obstacle  to  con- 
ception, the  congestion  of  the  uterine  walls  and  the  ultcred  conditions 
of  the  uterine  mucous  raembnine  render  abortion  a  frequent  occur- 
rence. 

Rigidity  of  the  uterine  walls,  which  interferes  with  their  due  ex- 
pansion, may  lead  to  premature  uterine  contractton.«.  In  this  way  an 
imbedded  fibroid  or  carcinoma  may  ultimately  become  sources  of  abor- 
tion. Expansion  of  the  uterus  may  likewise  be  hindered  by  old  peri- 
toneal adhesions  or  pelvic  cellulitis. 

•  \V.  ScnoLFiN,  "  Ueb«r  ceirical  SchwangL-rechafi,"  "  Ztscbr.  f.  GeburUlu  und  Oy- 
iwclc.,"  Bd.  iii,  U.  3,  p.  408. 
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Finally,  there  remains  a  class  of  women  in  whose  cases  it  is  impos- 
sible to  detect  either  disease  of  the  ovum  or  of  the  genital  organs,  yet 
in  whom  abortion  occurs,  dependent,  go  far  as  our  present  knowledge 
goes,  upon  certain  personal  conditions  of  nerve  irritability.  Physical 
and  psychical  sources  of  excitement,  which  would  be  of  small  moment 
in  some  women,  in  them  suffice  to  interrupt  pregnancy. 

Immediate  Causes  of  Abortion. — Changes  in  the  ovum,  other  than 
mpturc  and  escape  of  the  amniotic  fluid,  rarely  lead  at  once  and  di- 
rectly to  abortion.  The  proximate  causes  which  induce  contractions, 
and  the  throwing  off  of  the  ovum,  reside  for  the  most  part  in  the  ma- 
ternal system.     They  consist  of  : 

1.  HypercBmiaofthe  Oravid  Uterus. — When  the  predisposing  causes 
have  operated  to  weaken  the  attachments  of  the  ovum  to  the  dccidus, 
anything  which  determines  the  blood-currents  to  the  uterus  is  liable 
to  produce  extravasations  of  blood  around  the  ovum,  and  awaken  uter- 
ine contractions.  Because  of  this  fact  we  surronud  patients  predis- 
posed to  abort  with  every  precaution  during  the  periodic  menstrual 
congestion  that  not  even  pregnancy  altogether  suspends.  Fevers,  in- 
flammatory affections  of  the  genital  organs,  excesses  in  coitus,  hot 
foot-baths,  valvular  heart-lesions,  obstructions  to  the  circulation  of 
the  lungs  and  liver,  may  each  lead  to  rupture  of  the  decidual  vessels^ 
More  frequently  rupture  follows  jars  to  the  body  from  vomiting,  cough- 
ing, and  straining,  from  railroad-journeys,  from  violent  exercise,  from 
falls,  and  the  like. 

The  importance  of  separating  the  predisposing  from  the  immediate 
causes  of  abortion  is  shown  by  the  impunity  with  which  often  per- 
fectly healthy  women,  with  no  abnormal  conditions  of  the  generative 
organs,  set  all  the  usual  restraints  at  defiance  with  the  intent  to  inter- 
rupt an  undesired  pregnancy.  M.  Brillaud  Laujardi^re  relates  the 
case  of  a  peasant  who  took  his  vdiQ.,  while  enceinte,  behind  him  on 
horseback,  and  started  off  with  her  at  full  gallop  with  the  view  of  caus- 
ing her  to  miscarry.  Having  thus  thoroughly  shaken  her,  he  dro])ped 
her  suddenly  to  the  ground  without  slackening  his  speed.  This  brutal 
manoeuvre  he  repeated  twice  without  the  least  success.*  On  the  other 
hand,  women,  eager  for  offspring,  after  an  abortion,  sometimes  lay 
undue  stress  upon  slight  imprudences,  and  make  them  the  sources  of 
morbid  self-reproaches,  which  it  becomes  one  of  the  functions  of  the 
physician  to  allay. 

2.  Uterine  Contractiom,  produced  by  Infiuenc^s  which  act  di- 
rectly through  tfi«  Nerves. — Of  this  we  have  examples  in  the  contrac- 
tions awakened  by  frictions  of  the  uterus  through  the  alxlominal 
walls,  in  the  reflex  contractions  produced  by  stimuli  applitil  to  tlm 
breasts,  and  in  those  excited  by  strong  mental  emotions. 

SymptomB. — ^is  the  detachment  and  expulsion  of  the  ovum  can  not 
•  T.  Gallawi,  "  De  r»Tortcincnt  au  point  de  tuc  m^eo-16sol,"  Paris,  p.  24. 
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possibly  take  place  without  rupture  of  the  decidual  or  placental  ves- 
sels, lueniorrhage  becomes  the  constant  and  necessary  rcj>uU  of  every 
Abortion.  In  the  lirst  two  months  the  ba'morrhage  resembles  that  of 
a  profuse  moustruation.  Pain  is  present,  in  part  due  to  uterine  con- 
gfestion,  in  part  to  the  expulsion  of  blood-clots  through  the  imperfectly 
expanded  cervix.  Tiio  latter  puina  resemble  those  of  obstructive  dys- 
menorrluva.  These  symptoms  last  from  four  to  tive  days.  As  the 
ovum  pusses  awuy  unnoticed,  enveloped  in  the  clots,  or  piecemeal 
with  the  docidua,  women  are  ajjt  to  regard  these  early  abortions  as  the 
normal  recurrence  of  u  retarded  ntcnstrual  period. 

After  the  third  month  protlromal  symptoms  are  rarely  wanting. 
Among  these  may  be  mentioned  fullness  and  weight  in  the  pelvis,  sa- 
cral pains,  frequent  micturition,  periodic  labor-like  pains,  and  a  mu- 
C0U8  or  watery  discharge.  These,  followed  by  lupmorrhage,  indicate  a 
threatened  abortion.  The  hsemorrhage,  if  slight,  may  cease,  and  the 
pregnancy  go  on  undisturbed.  Usually,  however,  the  ha?morrhage 
increases  in  amount,  or  after  a  brief  cessation  recurs.  Contractions 
set  in,  which  become  more  and  more  pronounced,  until  Hnally  the  ovum 
is  expelled. 

In  a  tvjiical  case  of  abortion,  in  which  the  ovum  is  thrown  off 
entire,  uterine  retraction  and  ha;morrhagc  unite  to  effect  the  progres- 
sive separation  from  below  upward  of  the  dccidua  from  the  uterine 
wulla.  The  ovum  then,  covered  by  the  reflexa  and  the  detached  de- 
cidua,  is  gradually  pressed  downward,  and  dilates  first  the  os  internum, 
next  the  cervix,  and  finally  the  os  externum.  The  ovum  passes  into 
the  vagina,  covered  by  the  decidua  vera,  or  drags  the  inverted  decidua 
after  it.  The  emptied  uterus  then  retracts  down,  and  the  hemorrhage 
ceases.  The  aborted  ovum  is  surrounded  witli  coagulated  blood.  In 
the  first  three  months,  when  the  death  of  the  embryo  has  preceded  by 
a  little  time  the  completion  of  the  abortion,  every  vestige  of  the  em- 
bryo may  l>o  found  to  have  disappeared.  Sometimes,  in  the  third 
month,  a  small  placenta  with  shrunken  umbilical  vessels  may  now  and 
then  bo  met  with. 

When  the  extravasation  of  blood  upon  the  uterine  surface  of  the 
▼era  is  considerable  in  amount,  the  vera  is  sometimes  broken  through, 
and  the  blood  effused  between  the  vera  and  retlcxa.  Extravasation 
may  likewise  take  place  between  the  reflexa  and  chorion,  either  in 
consequence  of  the  rupture  of  the  relloxa,  or  from  a  ha-morrhage  start- 
ing from  the  placenta,  which  finds  its  way  along  the  outer  surface  of 
the  chorion,  and  dissects  away  the  reflexa.  The  pressure  upon  the 
ovum,  uidess  it  has  jireviousily  undergone  collapse  a.-;  a  result  of  the 
death  of  the  embryo,  le<ids  to  rujjture  aud  escajx.'  of  the  amniotic  fluid. 
The  retained  fetal  and  maternal  membranes,  witli  the  intervening  lay- 
ers of  coagulated  blood,  form  a  mass  termed  a  mole.  When  the  blond 
coagnla  are  fresh,  the   mass  is  termed  the   muh  mrujuinm  (blood- 
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mole^  *ni  when  of  oUer  4ito  tke  MiJb  eorno.vn  (floshj  mole).     Th«j 
nritT,  which  is  Jautd  hf  liw  — Wmi.  h«i  nsnull y  au  irregulur  surfac'e. 
It  U  x^Tj  exoeptioaal  for  •xttBruBtiMit  to  brcuk  throngli  both  chorion 
«nd  •mmoo,  aad  thos  Ibfm  dttts  10  the  amniotic  cavity  it^^lf.     Mn]e«  1 
8»ldom  excerd  mi  vnmgb  ni  mab,  and  usually  are  ex})elled  bctwocaj 
tbo  thini  and  tfth  OMMith. 

In  emaea  whero  dtnonMl  adhwiowa  attach  the  vera  and  sorotiua 
the  walls  of  the  nieras^  retained  portions  of  the  maternal  membrane 
mav  remain  after  the  ovuia  ia  expelled.  In  another  class,  and  this 
the  mio  after  tht*  thinl  month,  the  fetal  members  rupture,  and  thai 
embryo  escapes  with  the  liquor  amnii.  While  ordinarily  the  re- 
taine<l  ])ortian»  qtiickl?  foUow  the  di«)hai)ge  of  the  ovam  or  embryo, 
it  fr^{Uontly  bappmsthat  the  otems  letncts  upon  it^  contents,  the 
cervix  elojie?.  and  a  pwioJ  of  repoee  follows.  There  is  then  produced 
what  is  ci>mmon1y  known  as  an  incomplete  abortion. 

Inoomplete  Abortion. — The  Tanonsoontingeucieg  arising  from  these 
cases  of  inoomplete  abortion  are  thus  tnithfallr  depicted  by  Spiegel* 
herg:* 

1.  Mo3t  fnHjuonily  haemorrhage  tx>ntinues  at  intervals,  spontaoooi 
elimination  pnHlnally  taking  phwe  as,  through  retrograde  changes^  por- 
tions of  the  retained  membrasefi  become  successively  loosened  in  their 
attachment's  to  the  nterus. 

2.  In  exceptional  cast**  the  haemorrhage  ceases  for  a  time  entirely, 
or  days,  weeks,  and  eveti  months,  the  woman  ajiix^ars  quite  well. 

[tThou  suddenly  stntng  contractions,  accompanied  by  profuse  haemor- 
rhage, usher  in  the  elimination  of  the  fetal  dependencies.  In  a  caae 
of  my  own,  three  months  elajKHtl  from  the  occurrence  of  the  first 
htemorrhagc.  which  took  place  toward  the  end  of  the  third  month, 
and  was  quite  insignificant  in  amount,  before  the  abortion  was  com- 
pleted. Meantime,  »U5  there  were  progressive  abdominal  enlargement, 
BUpposed  quickening,  and  milk  in  the  breasts,  the  threatened  abortion 
was  believed  to  have  been  arrested.     Total  retention,  with  a  long  in- 

■terval  of  repo?e,  is  thought  to  be  due  to  complete  adherence  of  the 
placenta,  which  continues  to  receive  nutrient  supplies  from  the  utems. 
Spiegellx^rg  believes  that  a  menstrual  period  is  the  usual  time  at  which 
the  discharge  of  the  retained  membranes  takes  place. 

3.  Of  more  frequent  occurrence  than  the  foregoing  is  the  putrid 
leoomposition  of  the  retained  portions.  It  occurs  chiefly  in  cases 
rhcrc  thei-o  ie  more  or  less  complete  loss  of  organic  connection  between 
ho  placenta  and  the  uterus.  Decomposition  in  the  non-udlicront  jwir- 
ion.s  ia  produced  by  the  introduction  of  air  during  the  escape  of  the 

ibryo,  or  through  the  subsequent  passage  of  the  finger  into  the  ute- 
or,  where  portions  of  the  ovum  hang  down  into  the  vagina,  by 
ption  of  s<!ptic  matter  from  the  vagina  upward  into  the  uterus. 
•  SrtEacLntiia,  "Lchrbuch  der  Oeburtahiilfe."  Jahr  1877,  p.  377. 
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As  a  result  of  putrid  decomposition,  the  woman  is  exposed  to  septicm- 
miu,  and  iiifeftioii  (if  tlirombi  at  the  placental  site.  Fatal  results  are, 
however,  rare,  as  decomposition  is  usually  a  late  occurrence,  eoltinj; 
in,  as  a  rule,  only  after  protective  granulations  have  formed  uix»n 
the  uterine  mucous  membrane,  and  after  the  complete  closure  of  the 
uterine  sinuses.  Continuous  fever,  with  intercurrent  nttacks  of  ha-m- 
orrhage,  is,  however,  sot  up,  but  piisses  away  tinally  with  the  gradual 
discharge  of  the  decomposed  particles,  while  the  threatening  symp- 
toms subside.  Still,  now  and  then  sejitic  processes  lead  to  an  unfavor- 
able termination.     Local  perimetritic  intlamniution  is  a  common  event* 
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Kio.  U2. — Otorus,  with  basis  of  u  flbrinous  polypus  after  an  abortion.    (Frinkol.) 


4.  Where  there  is  a  certaiti  degree  of  rclaxatinn  witli  enlargement 
of  the  uterine  eavify,  the  librino  of  the  extravasated  blood  may  become 
depwsited  about  any  uneven  surface  within  the  uterus,  and  give  rise  to 
a  jwlypus-shaped  body,  suggestive  in  its  mode  of  development  of  the 
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Btalactita  formations  in  eulcarcous  caverns.*  These  so-called  fibrinous 
polypi  generally  develop  around  the  debris  of  an  abortion,  such  as 
retained  bits  of  decidiia,  placental  remains,  and  portions  of  the  fetal 
membranes.  In  some  cases,  likewise,  thrombi  projecting  from  the 
placenU!  site  beconvo  the  base  of  a  loose  tibrltious  attachment.  Pla- 
cental polypi  give  rise  ultimately  to  bearing-down  pains,  and  inter- 
current iia^morrhuges.  They  may  even  decompose,  and  endanger  life 
by  septic  absorption. 

The  retrograde  changes  that  take  })]ace  in  a  nterus  after  an  abor- 
tion correspond  to  those  which  occur  in  deliveries  at  full  term.  Where 
a  suitable  ))lMn  of  treatment  is  not  adopted,  or  where  the  importance 
of  care  in  the  after-nianftgcmcnt  is  not  adequately  appreciated,  sub- 
iuTolution  is  apt  to  follow.  Of  all  sources  of  uteriuo  disease,  none 
takes  precedence  of  a  mismanaged  abortion. 

Dia^fnosis. — The  diagnosis  ia  based  upon  the  presence  of  pain, 
hicmorrhage,  dilatation  of  the  cervix,  and  the  descent  of  the  ovum. 
When  the  ovum  can  be  felt  through  the  patulous  os,  the  demonstration 
is  of  course  complete.  A  soft  polypus  may,  however,  present  a  deccj*- 
tive  resemblance  to  a  small  ovum.  In  all  cases  of  pregnancy  the  exist- 
ence of  hfemorrhage  alone,  even  when  disassociated  from  other  symp- 
toms, renders  the  probabilities  of  abortion  sufficiently  groat  to  call  for 
the  exercise  of  every  i^recaution.  It  is  not  easy  to  recognize  pregnancy 
in  the  early  montlis,  but  in  doubtful  cases  the  cessation  of  the  mensea 
should  be  regarded  as  presumptive  evidence  of  its  existence. 

The  diagnosis  of  these  pathological  changes  in  the  ovum  and  de- 
eidua?  whieli  pave  the  way  for  abortion  can  not  be  made  out  with 
certainty  from  mere  subjective  symptoms.  Such  changes  may  be 
regarded  as  probable  when  the  size  of  the  uterus  does  not  corres[iond 
to  the  suppose"]  period  of  gestation.  Thus,  if  the  uterus  at  the  fifth 
month  was  no  larger  than  is  usual  at  the  third  month,  the  death  of 
the  embryo  with  arrest  in  the  development  of  the  ovum  would  l>e 
naturally  inferred. 

When  the  phy.sieian  is  summoned  to  a  ca.se  of  ha-morrluigo  occur- 
riug  during  pregnancy,  he  should  at  once  examine  the  clots,  where 
they  have  been  preserved,  for  traces  of  the  ovum.  The  clots  should 
be  broken  up  under  water,  and  ii  careful  examination  made  for  floating 
fringes  of  villi.  The  ovum,  when  exjwlled  entire,  ia  usually  enveloped 
in  layers  of  coagulated  blood,  so  that  without  thorough  search  it  would 
easily  puss  unnoticed.  If  the  coagula  have  been  thrown  away,  and 
the  physician  tinds  ujiou  his  arrival  the  cervix  closed,  so  that  ho  can 
not  pass  hi.s  tiugcr  into  the  uterus  to  exjilore  its  cavity,  it  may  be  im- 
possible at  once  to  determine  whether  the  abortion  has  taken  place 
wholly  or  in  part,  or  whether  the  entire  ovum  still  remains  in  utcro. 
'Beitnig  zur  Lehro  toq  fibrinBacn  Polypca,"  "  Arch.  f.  Gjnaek.,"  Dd.  U, 
P- 
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The  Bwbsiclcncc  of  all  symptoms  points,  m  a  rule,  to  a  compk'to  emp- 
tying of  the  utorns,  or  to  an  arrest  of  the  abortion,  though  in  some 
oases  it  precedes  mole-formation.  A  renewal  of  the  ha?morrhage  and 
the  absence  of  normal  involution  indicate  the  cnntinuuuce  of  the  ovum 
in  the  uterus,  or  an  incomplete  abortion. 

Prognosis. — The  prognosis  takes  cognizance  of  course  of  the  results 
to  the  mother  only.  In  the  first  j>Iace,  it  may  be  laid  down  in  the  way 
of  broad  general  statement  that  all  cases  of  spontaneous  abortion  (i.  e., 
excluding  criminal  cases),  not  complicated  with  other  morbid  condi- 
tions, arc,  under  suitable  medical  guidance,  devoid  of  danger.  But, 
in  the  second  place,  it  must  be  borne  iu  mind  that  the  statement  is 
only  true  with  the  reservations  that  limit  it,  for  in  point  of  fact  the 
actual  number  of  deaths  from  abortion  is  by  no  means  incunsiderable. 
Thus,  the  deaths  from  this  cause  reported  to  the  Bureau  of  Vital  Sta- 
tistics of  New  York  City,  between  the  years  1867  and  1875,  inclusive, 
were  one  hundred  and  niucty-seven,*  a  number  which  falls  short  in  all 
probability  of  the  truth,  by  reason  of  the  many  circumstances  which 
precisely  iu  this  condition  tempt  to  concoahnent.  The  total  number 
of  deaths  during  the  same  period  from  metria  was,  according  to  the 
reports  rendered,  1,947.  Ilegar  f  reckons  one  abortion  to  every  eight 
to  ten  full-time  deliveries.  If  this  proportion  be  correct,  it  would 
seem  to  show  that  the  mortality  from  abortion  is  hardly  second  to  that 
from  puerperal  fever  itself. 

Death,  as  a  consequence  of  criminal  abortion,  is  especially  frequent. 
M.  Tardieu  found  that  iu  onehimdrcd  and  sixteen  such  cases,  of  which 
he  was  able  to  ascertain  the  termination,  sixty  women  died.  J  But  even 
in  spontaneous  cjisea  death  may  take  place  from  haemorrhage,  from  sep- 
ticcemia,  or  from  peritonitis.  In  many  instances  the  fatal  termination 
18  fairly  attributable  to  the  ignorance,  the  imprudence,  or  the  willfui- 
11688  of  the  patient.  IIow  far  the  dangers  of  abortion  may  be  neutral- 
ized by  proper  medical  assistance  is  best  sliown  by  the  statistics  of 
large  hospitals.  Thus,  I  gather  from  tlie  reports  issued  by  Dr.  John- 
ston, daring  his  seven  years  mastersliip  of  tlie  Rotunda  llosjiital.  in 
Dublin,  that  iu  two  hundred  and  thirty-four  cases  of  abortion  treated 
in  that  institution  there  was  but  one  death,  and  that  not  from  puer- 
peral trouble,  but  from  mitral  disease  of  tlie  heart.  Bellevuc  Hospital 
ia  the  receptacle  anuuaily  of  a  tolerably  large  number  of  women  suffer- 
ing from  incomplete  abortions,  many  of  whom  enter  the  hospital  iu  a 
Tory  unpromising  condition  from  either  excessive  hsEmorrhage  or  septic 
decomposition  of  the  retained  portions  of  the  ovum.    Yet,  of  the  many 

•  Lpsk,  "Nature,  Origin,  and  Prevention  of  Puerperal  Fcrer,"  "Transactions  of  the 
International  Medical  Conj^ss","  Philttdolphio,  |>.  830. 

+  Heqar,  "Bcitrage  zur  Patliologie  don  Eics,"  "  UonaUiscbr.  f.  Gcburtak.,"  Bd.  xxl 
(aupptcmont),  p.  34. 

$  T.  Gallaud,  "De  rarortcmont  au  point  do  rue  ni6dico-l6gal,"  Paris,  1878,  p.  4(. 
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cases  whose  histories  I  find  in  the  record -books  of  the  hospital,  all 
have  ended  in  recovery. 

Treatment. — The  treatment  is  divided  into — 1.  Prophylaxis  in  cases 
of  habitual  abortion  ;  2.  Arrest  of  threatened  abortion  ;  3.  Means 
adopted  to  avert  the  dangers  of  a  progressing  abortion. 

Prophylaxis. — Prophylaxis  considers  the  cause  which  underlies,  in 
each  case,  the  disposition  to  repeated  abortion.  One  of  the  principal 
of  these  causes  is  syphilis  in  one  or  both  parents.  It  is  just  in  these 
cases  tliat  the  triumph  of  the  mercurial  treatment  has  been  most  com- 
plete. The  treatment  should  bo  addressed  to  the  parent  alTected,  or 
both  parents  should  be  subjected  to  the  same  treatment. 

Among  local  conditions  amenable  to  treatment  may  bu  mentioned 
endometritis,  diaplacemonts,  and  perimetritic  iudamniations.  lu  re- 
troflexions and  retroversions,  the  best  results  often  follow  tiie  replace- 
ment of  the  uterus  and  the  employment  of  a  suitable  pessary.  No 
harm  results  from  the  use  of  pessaries  during  pregnancy.  They  should, 
however,  be  watched,  on  account  of  possible  vaginal  irritation.  After 
the  completion  of  the  tliird  month  they  should  be  removed,  as  the 
uterus  then  remains  in  place  without  artiGcial  assistance.  When  back- 
ward displacement  of  the  uterus  follows  abortion^  reposition  aids  nor- 
mal involution. 

In  carcinoma  and  largo  fibroids,  treatment  is  powerless.  Where, 
ia  such  cases,  sterility  dues  not  exist,  happily  for  the  mother,  the 
associated  morbid  conditions  of  the  uterine  mucous  membrane  and 
the  rigidity  of  the  uterine  walls  lead  commonly  to  the  death  of  the 
ovum  and  premature  uterine  contractions.  Where  a  small  fibroid  in 
the  posterior  uterine  walla  leads  to  sterility  by  the  production  of  retro- 
flexion, a  ]iessary  may,  after  replacement,  at  times  l)e  used  Aviih  benefit. 

One  abortion  sometimes  follows  another  in  ni[(id  succession  in 
newly  married  women.  While  the  first  abortion  may  have  been  due 
to  .some  accidental  cause,  the  se<iucncc  is  often  kept  np  by  a  morbid 
condition  of  the  endometrium,  generated  by  the  shortness  of  the  inter- 
val between  the  pregnancies,  which  does  not  allow  the  restoration  of 
the  membrane  to  a  normal  condition.  In  such  cases,  a  six  weeks' 
abstention  from  sexual  intercourse  may  be  usefully  enjoined. 

In  certain  diseases  of  the  jilacenta,  in  which  the  resinratory  func- 
tion of  the  organ  iiad  suffered  any  marked  diminution,  Sir  J.  Y. 
Simi>son  believed  he  had  succeeded  in  averting  the  death  of  the  foetus 
by  increasing  the  oxygen  in  the  blond  of  the  mother,  through  the  ad- 
ministration of  chlonite  of  ]iotash.*  Chlonitjo  of  potash  may  be  given 
in  doses  of  twenty  gniins,  tliree  times  daily,  for  weeks  at  a  time,  with- 
out injury  to  the  mother.  Though  it  has  not  always  rendered  mo  the 
hoped-for  service,  the  experience  of  other  physicians,  among  whom  1 

•  Sir  J.  Y.  Simpson,  "Obstetric  Mctnoire,"  edited  by  Priestley  and  Storer,  Edinbiit:gfa, 
18GG,  vol.  i,  p.  460. 
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may  mention  Dr.  Fordyoe  Barker,  appears  favorable  to  its  employ- 
ment. 

In  the  class  of  casca  in  which  abortion  results  neither  from  disease 
of  the  ovum  nor  of  the  uterus,  but  seems  dependent  upon  some  pe- 
culiar condition  of  nervo-irriUibility,  the  patient  should  not  only  avoid 
erery  known  means  of  awakening  uterine  contractions,  but  should 
exercise  the  utmost  caution  at  the  recurrence  of  tlic  menstrual  epochs. 
Esjiecially  at  the  terminations  of  the  second  and  third  months  a  week's 
quiet  in  bed  should  be  insisted  upon.  Dr.  E.  J.  Jenks*  recommends 
the  viburnum  prunifolium  in  cases  where  the  habit  of  aborting  has 
been  formed.  He  writes  ;  *'  My  mode  of  prescribing  the  viburnum  ia  to 
have  the  patient  tjike  from  u  half-teuspoonful  to  a  teaspoontul  of  the 
fluid  extract  four  times  a  day,  beginning  at  least  two  days  before  the 
menstrual  date,  and  continuing  it  not  only  during  the  usual  period  of 
the  menstrual  Slow,  but  two  days  longer  than  that  discharge  continues 
when  the  woman  is  nuL  pregnant.''  From  the  fourth  month  onward, 
the  danger  of  the  occurrence  of  aburtion  rapidly  diminishes. 

The  Arrest  of  a  Threatened  Abortion,— Arrest  may  be  accomplished 
in  cases  in  which  the  death  of  the  ovum  has  not  taken  jjlace,  and 
where  the  lia^morrhage  arises  from  a  slight  detachment  only  of  the 
decidua  or  placenta. 

In  every  case  of  threatened  abortion  occurring  in  the  early  months, 
a  careful  examination  should  be  instituted  to  ascertain  whether  retro- 
flexion or  retroversion  exists.  In  the  genu-pectoral  position,  replace- 
ment is  easy.  If  the  fundus  is  slowly  raised  by  two  fingers  introduced 
into  the  vagina,  so  soon  as  the  horizontHnl  line  is  reached  the  uterus 
falb  forward  of  its  own  weight.  IJeplacement  alone,  in  certain  cases, 
gufticcs  to  relieve  the  congestion  wliicb  furnishes  the  immediate  cuuee 
of  tlic  abortion. 

Pain  in  the  back  during  pregnancy  should  be  regarded  by  women 
as  a  warning  for  tliem  to  temporarily  abstuin  from  their  ordinary  avo- 
cations. With  ever  so  slight  a  ha.'morrhage,  they  should  at  once  be 
made  to  lie  down  and  keep  perfectly  still.  Simple  turning  in  bed  miiy 
start  up  fresh  bleeding.  Restlessness  and  mental  excitement  should  be 
allayed  by  opiates  in  full  doses.  Ice  tu  the  vufva,  cold  cloths  to  the 
abdomen,  and  the  intcTnal  administration  of  hivmostatics  are  not  indi- 
cated. The  fluid  extnvct  of  viburnum  prunifolium  is  recommended 
by  Dr.  Jenks,  in  teaspoonful-doses  every  two  or  three  hours,  as  long 
as  its  use  seems  to  be  demanded.!  The  author's  somewhat  limited 
experience  has  appeared  favorable  to  the  claims  i>ut  forth  for  the 
viburnum  as  a  uterine  sedative.  Where  the  foregoing  measures  prove 
successful,  it  is  a  safe  rule  to  keep  the  ])atient  in  bed  for  a  week  after 
the  final  disappearance  of  the  threatening  symptoms. 

•  Jrscs,  "  Viburnum  Prunifolium,"  "Trans,  of  the  Am.  O/nwcoI.  Soc.,"  ?oL  L,  p.  ISO. 
f  Jsnics,  he,  ei(.,  p.  I'M. 
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In  cases  of  osccrtjiinod  death  of  the  ftetas,  and  in  those  of  inevi- 
table abortion,  all  measures  calculnted  to  retard  the  emptying  of  the 
uterns  should  bo  at  once  abandoned. 

In  the  first  four  months  there  arc  no  unerjuivocal  signs!  of  the  death 
of  the  foetus.  From  the  middle  of  pregnancy  onward,  death  may  be 
assumed  if,  after  repeated  examinations,  the  absence  of  the  fetal  heart- 
sounds  and  fetal  movements  is  confirmed. 

The  signs  of  inevituble  abortion  are  profuse  haemorrhage,  clots  dis- 
charged from  the  uterus,  dilatation  of  the  cervix  from  the  descent  of' 
the  ovum,  and  a  patulous  condition  of  the  os  externum.  Other 
symptoms  consist  of  persistent  uterine  contractions,  escape  of  the 
amniotic  fluid,  and  tlie  presence  of  the  embryo,  or  of  portions  of  the 
ovum,  in  the  discharged  clots.  How  far  the  ordinary  signs  may,  in 
given  cases,  prove  delusive  is  shown  by  a  remarkable  one  reported  by 
ScanRoni,  of  a  woman  who  was  seized  with  profuse  metrorrhagia  in  the 
third  month  of  pregnancy.  <»rcat  numbers  of  clots  were  discharged. 
As  all  hoi>es  of  saving  the  ovum  were  abandoned ,  ergot  was  used  in 
large  doses,  a  tampon  was  placed  in  the  vagina  for  thirty-six  hours,  a 
sound  was  employed  to  explore  the  uterus,  and  finally,  as  the  bleeding 
continued  for  three  weeks,  an  intra-nterine  injection  of  a  weak  solu- 
tion of  perehloride  of  iron  was  resorted  to.  Eight  weeks  later  the 
patient  quickened,  and  presented  the  distinctive  evidences  of  a  preg- 
nancy advanced  to  the  sixth  month.* 

The  Treatment  of  Inevitable  Abortion. 

In  the  treatment  of  inevitable  abortion  it  is  proper  to  distinguish 
between  cases  of  abortion  proper  and  those  of  miscarriage.  To  avoid, 
however,  needless  repetitions,  it  is  only  ]»oints  of  distinctive  difference 
to  which  at  the  close  attention  will  be  directed.  The  management  of 
premature  deliveries  differs  in  no  respect  from  that  of  confinement  at 
term. 

In  the  first  two  months  little  treatment  besides  rest  in  bed  for  a 
few  days  is  ordinarily  required.  In  the  exceptional  cases,  the  treat- 
ment does  not  differ  from  that  in  the  liaeraorrhages  of  the  non-preg- 
nant uterus. 

In  the  third  month  we  distinguish — 1.  Cases  in  which  the  OTum 
is  thrown  off  entire ;  2.  Cases  in  which  the  sac  ruptures,  and  the 
embryo  escapes  witli  the  discharged  fluid. 

1.  When  in  the  third  month  the  ovum  is  thrown  off  without 
rupture  of  the  fetal  membranes,  the  haemorrhage  rarely  assumes  dan- 
gerous proportions.  The  uterine  contractions  press  the  owLta  into 
the  cervix,  which  dilates  and,  in  primiparic,  becomes  somewhat  elon- 
gated. As  the  ovum  descends,  the  body  of  the  partially  emptied  ute- 
rus retracts.    The  effused  blood  coagulates  in  thin  layers  between  the 

*  ScAMEOxi,  "LchrbucTi  der  Geburtshiilfc,"  W'ion,  ISOT,  p.  83. 
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oTttm  and  the  uterine  wolls.  Tlie  ovum  forms  a  tampon,  which  fills 
the  cervix  and  restrains  the  hnpmorrhage. 

No  active  treatment  is,  therefore,  demanded.  A  vaginal  douche 
consisting  of  a  pint  of  topi<l  wator  may  be  used  twice  a  day  as  a  mea.*?- 
ure  of  cleanliness-  All  attempts  to  dis^engage  the  ovum  with  the 
finger  should  be  avoided,  as  endangering  its  integrity.  The  v;iginal 
tampon  is  unnecessary.  It  should  only  be  used  as  a  safeguard,  where 
patients  live  at  a  distance  from  ntedical  assistance  and  can  only  be 
▼isited  at  long  intervals.  As  it  is  never  certain  that  the  rupture  of 
the  ovum  may  not  take  place  during  the  course  of  its  expulsion,  the 
tampon  may  in  such  cases  l>c  employed  in  anticipation  of  a  possible 
increase  of  hsemorrhage  from  sudden  collapse  of  tiie  membranes.  In 
multijiara?  the  ovum  seldom  remains  long  in  the  cervix.  In  primiparae, 
CD  the  other  hand,  the  tardy  dilatation  of  the  os  externum  may  lead 
to  a  retention  of  the  ovum  in  the  cervix,  lasting  for  days.  As  this 
condition  is  extremely  painful,  it  is  allowable  to  dilate  the  os  exter- 
num with  the  index-finger,  or  even  by  incisions  through  the  ring  of 
circular  tibers  which  furnish  the  cause  of  delay. 

Small  jtortions  of  the  decidua  vera  sometimes  remain  attached  to 
the  uterine  walls  after  abortion.     They  commonly  do  no  harm,  but 

discharged  with  the  lochial  secretion. 

2.  When  the  sac  ruptures,  and  the  liquor  amnii  escapes,  the  re- 
Tnoval  of  the  pressure  exerted  npon  the  uterine  wall  by  the  intact 
ovnm  is  followed  by  profuse  hieniorrhage  from  tlie  utero-placental 
Tewela. 

The  diagnosis  of  mpture  may  be  made  either  from  finding  the 
embryo  in  the  clots,  or,  in  the  case  of  a  dilated  cervical  canal,  by  the 
direct  examination  of  the  uterine  cavity.  Although  after  rupture 
portions  of  the  ovum  may  still  be  felt,  we  miss  the  smooth  surface 
of  the  fluctuating  amniotic  sac.  When  the  embryo  can  not  be  found, 
and  the  cervix  is  closed,  profuse  hfemorrhage  alone  would  render  the 
occurrence  of  rupture  extremely  probable. 

The  principles  of  treatment  in  these  cases  are  very  simple.  The 
indications  are.  to  cheek  the  haemorrliage  and  to  empty  the  uterus. 
As  lo  the  best  methods  of  attaining  thesie  results,  upiiiious  widely 
differ. 

When  cases  are  treated  with  rest  in  bed,  the  internal  administration 
of  ergot,  and  cold  cloths  applied  to  the  abdomen  and  vulva,  the  loss  of 
blood  is  usually  considerable,  but  the  most  of  them  terminate  favor- 
ably. In  some,  however,  the  haemorrhage  may  prove  so  severe  as  even 
bo  threaten  life.  Now,  it  is  in  every  way  desirable,  for  the  future  wel- 
fare of  the  patient,  to  restrain  the  hemorrhage  within  the  narrowest 
limits.  The  most  effectual  means  of  arresting  the  ha?morrhage  is  to 
clean  out  the  uterus.  If,  therefore,  the  physician  at  the  time  of  his 
visit  finds  the  cervix  suflicicntlv  dilated  to  allow  him  to  introduce  his 


finger  into  the  uterus,  he  should  not  hesitate  at  once  to  remove  the 
retained  portions  of  ovum.  The  operation  does  not  require  any  con- 
siderable amount  of  technical  skill,  while  the  immediate  results  are 
in  the  highest  degree  satisfactory.  The  patient  should  be  placed  cross- 
wise in  bed,  with  the  hij>s  drawn  well  over  the  edge.  The  legs  should 
lie  flexed  and  the  thighs  held,  where  assistants  can  be  obtained,  at 
right  angles  to  the  body,  to  secure  the  greatest  degree  of  relaxation  to 
the  perinieum  and  abdominal  walls.  The  right  index-finger  should  be 
then  pas.«ed  into  the  vagina  and  through  the  cervical  canal,  while  the 
left  baud,  placed  upon  the  abdomen,  gradually  presses  tlie  uterus  down 
into  the  j^elvic  cavity  so  as  to  bring  it  within  reach  of  the  examining 
finger.*  This  portion  of  the  act  should  be  performed  slowly,  while 
even,'  effort  is  made  to  divert  the  attention  of  the  patient.  Ilasty 
manipulations  invariably  excite  in  the  most  willing  of  patients  the 
full  resistance  of  the  abdominal  walls.  When  the  point  of  the  finger 
reaches  the  os  internum,  it  is  sometimes  necessary  to  pause  for  a  minute 
or  two,  to  await  a  sufficient  degree  of  dilatation  to  allow  the  finger  to 
pass  beyond  the  insertion  of  the  nail.  When  the  right  linger  is  used» 
it  should  be  made  to  pass  upward  with  its  dorsal  surface  along  the  left 
side  of  the  uterus  to  the  opening  of  the  Fallopian  tube,  thence  across 
the  fundus  to  the  right  side.  As  the  tip  of  the  finger  passes  down 
upon  the  right  side,  it  presses  the  detached  ovum  before  it  toward  the 
OS  internum.  By  the  time  the  finger  has  tlius  made  the  circuit  of 
the  uterus,  the  ovum  is  jiressed  into  the  cervical  canal.  aTid  thence 
passes  easily  into  the  vagina.  With  the  left  finger,  the  movement  ia 
exactly  the  reverse.  The  finger  passes  fii-st,  with  its  dorsal  surface 
directed  to  (he  right  side,  from  the  right  Fallopian  tube  across  the  fun- 
dus, and  (luwnwurd  along  tfio  left  side  of  Lhc  uterus,  Tiie  only  resist- 
ance the  fincer  meets  is  at  the  placental  insertion,  where  a  certain 
amount  of  manipulation  is  required  to  com])letc  the  detachment. f  » 
Where  the  uterus  can  not  be  pressed  down  within  reach  of  the 
index-finger  by  force  exerted  above  the  symphysis  jiubis,  it  is  permis- 
sible to  introduce  the  hand  into  the  vagina;  but,  in  such  a  case,  the 
tiugers  are  apt  to  become  cram{>ed,  and  all  freedom  of  manipulation 
to  be  destroyed.  A  better  means  of  overcoming  the  dillieulty  consists 
in  the  udministralion  of  an  auipsthetic.  In  cases  of  extrenio  anaemia 
chloroform  siiould  be  discarded  as  too  dangerous.  Ether,  however, 
has  often  seemed  to  me,  on  the  contrary,  to  possess  a  stimulating  action, 
and  its  use  to  bo  followed  by  increase  in  the  volume  and  force  of  the 

•  Professor  A.  R.  .SiMwos  ("  Tr.ini  iction*  of  the  EJinbur^h  Obatetrieil  Society,"  rol. 
Iv,  p.  227)  rrcommcnda  drawing  down  the  uterus  by  meana  of  Tolselluni-forcoi)S  attached 
to  the  anterior  lip  of  the  cenrii.  I  have  once  seen  extrcnie  hseniorrhago  follow  this  ma- 
ncT'uvrc  (scvfuth  month  of  pregnancy),  and  now  feci  some  hesitation  about  ita  employ- 
ment, at  least  in  the  later  months. 

f  ViJt  IJt'TER,  "  Compendium  dur  gcbui-tahulflichcn  Operationen,"  p.  22. 
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poise.  Tht'  relaxation  produced  by  the  antesthetie  makes  it  easy  U) 
depress  the  uterus  down  to  the  pelvic  floor,  where  it  can  be  reached 
with  comparative  ease.  After  the  removal  of  the  ovum,  the  cavity  of 
the  uterus  should  be  washed  out  with  a  stream  of  tepid  earbolised 
water,  in  order  to  bring  away  any  small  detached  portions  of  the  ovum 
and  decidua.  In  the  manual  extraction  of  the  ovum,  deliberation 
and  perseverance  are  the  main  elements  of  success. 

If.  when  the  patient  is  first  seen  by  the  physician,  the  cervix  is  not 
iciently  dilated  to  allow  the  finger  to  pass  without  force,  the  vagi- 
tampon  should  be  employed.  The  tampon  restrains  the  h»mor- 
re,  stimulates  the  uterus  to  contraction,  and  allows  time  for  the 
iplo>'ment  of  mettsun>s  to  rully  a  patient  exhausted  by  profuse  Iosbw 
blood.  The  material  of  which  a  tampon  is  made  is  a  matter  of  in- 
difference, provided  only  it  fills  the  vagina  to  its  utmost  capacity. 
In  cases  of  urgent  need,  a  soft  towel,  handkerchiefs,  strips  of  cotton 
cloth,  dampened  cotton-wool,  and  the  like,  may  be  seized  ujKin  to 
meet  a  temporary  emergency.  The  time-honored  sponge,  on  account 
_^uf  its  porosity,  is  least  deserving  of  favor.  When,  however,  the  phy- 
ician  proposes  to  leave  his  patient  for  a  number  of  hours,  the  mere 
ty  filling  of  the  vagina  through  the  vulva  will  not  suffice.  On 
contrary,  the  highest  degree  of  safety  can  only  be  secured  by  the 
closest  observance  of  the  rules  of  art. 

The  first  essential  of  a  goo<l  tjimpon  is  that  it  l>e  carefully  packed 
around  the  cer>ix  uteri,  and  fill  out  the  more  dilatable  upjier  portion 
of  the  vagina.  This  can  be  accomplished  only  by  the  aid  of  a  specu- 
m.  The  method  I  usually  employ  is  one,  the  credit  of  which,  so  far 
the  general  features  are  concerned,  I  believe  belongs  to  Dr.  Marion 
mxa.  It  consists  in  soaking  cotton-wool  in  carbolized  water,  and 
''"tten,  after  pressing  out  any  excess  of  fluid,  in  forming  from  the  carbo- 
liaced  cotton  a  number  of  flattened  disks  of  about  the  size  of  the  trade- 
iollar.  The  patient  is  then  placed  in  the  latero-prone  jKisition,  and 
perin»um  retracted  by  a  Sims's  speculum.  The  damjtened  cotton 
1(8  are  intrtKluced  by  dressing-forceps,  and,  under  the  guidance  of  the 
I  are  packed  first  around  the  vaginal  portion,  then  over  the  08,  and 
the  vagina  is  tilled  in  from  above  downward  until  the  narrow 
)rtion  above  the  vestibule  is  reached.  No  other  plan  of  tamponing 
'Vith  which  I  am  acquainted  can  compare  in  solidity  and  effectivenesB 
with  this.  Its  removal  is  accomplished  by  the  detachment  with  two 
fingers  of  a  portion  at  a  time.  This  part  of  the  procedure  is  moder- 
ately painful.  Many  methods  have  been  suggested  to  overcome  in  the 
removal  the  necessity  of  introducing  the  finger  into  the  vagina.  A 
very  ingenious  one  consists  in  attaching  the  cotton  to  a  piece  of  twine 
«n  as  to  form  a  kite-tail,  which  can  l>e  withdrawn  by  simply  making 
tractions  upon  the  extremity  of  the  string  left  hanging  outside  the 
mlva.     Professor  I.  E.  Taylor  uses  a  roller-bandage.     It  is  eflScient, 
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and,  like  the  kite-tail  described,  can  ho  easily  removed.  Dr.  F.  P, 
Foster*  advises  the  use  of  the  lamp-wicking  as  a  material  for  the 
taw}>oa. 

Before  the  introduction  of  the  Uimpon.  the  vagina  should  be  thor- 
oughly washed  out.  No  tamjioii  should  bo  allowed  to  remain  in  the 
vagina  much  over  twelve  hours.  Immediately  after  withdrawing  the 
tampon,  before  proceeding  to  the  examination  of  the  uterus,  the  vagi- 
na should  be  cleansed  by  an  injection  of  tepid  carbolized  water  (gr, 
XXX  ad  Oj).  Often,  after  removing  the  tampon,  the  ovum  is  found 
in  the  ujiper  portion  of  the  vagina  or  filling  up  the  cervix.  If  thia  is 
not  the  case,  and  the  cervix  is  not  dilated,  so  that  manual  extraction 
may  easily  be  performed,  another  tampon  should  be  introduced. 

It  is  customary  from  the  outset  to  sustain  the  action  of  the  tamixiu 
by  tlic  administnxtton  of  ergot,  either  in  the  form  of  the  fluid  extmct 
(thirty  drops  every  three  to  four  hours),  or  of  a  solution  of  ergotin, 
given  hypodermically  (ergotin,  gr.  xij,  glycerinae,  3  j.  Ten  minims 
twice  in  the  twenty-four  lumrs.  In  women  with  abundant  adipose 
tissue  tlie  injection  should  be  made  into  tiie  subcutaneous  tissues  of 
the  lower  alxiomen.  In  others,  the  outer  surface  of  the  thigh  should 
be  selected). 

If  the  patient  is  collapsed  from  loss  of  blood  after  tamponing,  opi- 
ates, tea,  and  alcoholic  stimulants  should  be  administered,  the  latter 
in  small  but  frequently  re]>eated  quantities,  until  the  cerebral  anwrnia 
is  relieved,  and  the  capillary  circulatifm  restored. 

If.  after  the  removal,  the  cervix  is  found  not  to  be  dilated,  a  third 
tampon  may  be  introduced,  and  left  r'w  j«i7k  for  another  period  of 
twelve  hours.  The  employment  of  the  tnmpou  is  not,  howovor.  to  be 
recommended  for  a  period  much  exceeding  twenty-four  hours.  Its 
continued  use  is  apt  to  irritate  the  vagina.  In  spite  of  carbolic  acid, 
it  acquires  an  offensive  odor.  It  generates  septic  matters,  which,  in  the 
long-run.  creep  upward  through  the  cervix  into  the  uterine  cavity, 
and  produce  decomj)osition  of  the  ovum.  I  prefer,  therefore,  in  cases 
of  undilated  cervix,  after  twenty-four  hours  of  vaginal  tamponing,  to 
resort  to  sponge-ten tj».  The  sponge-tont  is  mo,«t  easily  introduced 
when  the  patient  is  placed  upon  her  left  side,  with  the  perina'um  drawn 
bock  by  Sims's  speculum,  and  the  anterior  lip  of  the  cervix  drawn 
down  and  steadied  by  a  tenaculum  (Sims's  method).  The  tent  may, 
however,  in  the  absence  of  an  assistant,  be  introduced,  with  the  patient 
on  her  back,  by  the  aid  of  a  pair  of  strong  dressing-forceps.  The  tent 
should  be  long  enough  to  puss  well  up  through  the  os  internum. 
Within  eix  to  twelve  hours  the  tent  should  be  removed,  and,  after  a 
preliminary  vaginal  douche,  manual  extraction  be  proceeded  with  in 
aooordftaoe  with  the  rules  already  given. 

In  manual  delivery,  it  is  desirable  to  remove  the  decidua  as  well  as 

•  FosTXR,  "  N.  Y.  Med.  Jour.,"  Juno,  IS80. 
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the  ovam.  Wlicu  f.lio  cervix  is  patent,  this  is  easy,  as  the  decidua  is 
tlien  detached  from  the  uterine  walls.  When  the  cervix  is  unchanged, 
the  detachment  ia  usually  incomplete.  In  such  cases,  it  is  advisa- 
ble.  therefore,  to  try  first  the  tampon  before  the  sponge-tent,  aa  the 
former  stimulates  die  uteruj^  to  eoutract,  and  proniotea  the  separa- 
tion of  the  decidua,  even  when  it  fails  to  secure  the  discharge  of  the 
ovum. 

Inside  the  uterine  cavity,  ovum-forceps  should  be  need  with  great 
caution.  I  have  discarde<l  it  alt4>gether.  In  the  first  place,  it  is 
dangerous  ;  in  the  second  place,  it  is  unnecessary.  VVbcn,  however, 
the  retained  jwrtions  of  the  ovum  have  left  for  the  most  part  the 
uterine  cavity,  and  oceujvy  the  cervical  canal,  tlie  delivery  may  at 
times  Ijc  advantageously  hastvued  by  plutnng  the  patient  upon  her 
aide,  and,  with  the  cervix  well  brought  into  view  by  a  Sinis'a  spec- 
ulum, applying  the  ovuni-forcejis,  under  the  guidance  of  the  eye, 
witliin  the  cervix  to  the  sides  of  the  placenta  (Skene).  But  great  care 
requires  t^i  Ik;  exercised  not  to  break  away  the  fragile  structures  and 
leave  material  portions  behind. 

Under  like  eircumstuncej?,  Hoening*  recommended  a  modification 
of  Crede's  metlioil  for  ex])rei?.siou  of  the  j)lacenta.  With  the  patient 
lying  upon  the  back,  the  ojKrator.  according  to  iloening,  should  seek 
to  compress  the  body  of  the  uterus  between  the  left  hand,  laid  above 
the  symphysis  jiubis.  and  two  tingcrsof  the  right  band  introduced  into 
the  vagina.  The  measure  is  only  practieuble  whim  the  ovum  has,  to  a 
great  extent,  j)assed  from  the  uterine  cavity.  As  it  is  somewhat  pain- 
ful, and  retjuires  for  success  lax  abdominal  parietes,  it  possesses  a  lina- 
ited  range  <»f  applicability. 

Treatment  of  Neglected  Abortion. — Where,  following  abortion,  the 
uterus  has  once  been  complete Jy  evacuated,  hiemorrhage  ceasies.  A 
slight  lochial  discharge  persists  for  a  few  days  during  the  period  in 
which  the  uterine  portion  of  the  decidua  vera  eomplete!^  itvS  period  of 
ixipuir.  If,  therefore,  a  patient  comes  to  us  two  or  three  weeks  after 
the  suppo.sed  conclusion  of  an  abortion,  with  the  story  of  recurrent 
ha?morrhages  taking  place,  as  a  rule,  whenever  she  leaves  her  bed  and 
assumes  the  upright  position,  it  may  be  as.«!nniod,  with  an  approach  t« 
certainty,  that  portions  of  the  ovum  stii!  remain  within  the  uterus. 
Oftentimes  a  fetid  di>eharge  points  to  the  fact  that  decomposition  has 
been  set  up.  The  absorption  of  septic  materials  may,  furthermore, 
become  the  source  of  chills,  of  fever,  and  of  great  uterine  tenderness. 
In  most  cases,  with  rest  in  bed,  the  contents  are  disehiirged  by  BH\>- 
puration,  and  recovery  ultimately  takes  place,  but  only  after  a  alow, 
protracted  convalcj^cence,  during  which  pelvic  cellulitis  and  pelvic 
peritonitis  occur  jis  not  uncommon  comjiHcations.  Haemorrhages, 
jieritonitis,  and  eepticajmia  may,  however,  bring  the  case  to  a  fi^I 
*  RoBM.NO,  Scansomi's  "  Beitr&ge,"  Dd.  tu,  p.  213. 
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issue.  The  removal  of  the  retained  placenta  and  membranes  is  there- 
fore indicated,  not  only  as  a  measure  calculated  to  promote  recovery, 
bat  to  avert  fwssible  danger  to  life. 

With  regard  to  the  operation  for  removal,  the  rales  already  ^iven 
are  applicable.  The  following  peculiarities  should,  however,  bo  borne 
ill  mind.  In  case  the  retained  portions  arc  nndecomiwsed,  the  cervix 
18  usually  found  closed,  and  requires  preliminary  dilatation  with  the 
8{jonge-tent.  When  decomposition  has  once  set  in,  the  os  internum 
will,  as  a  nile,  allow  the  finger  to  pa«e  into  the  uterus.*  When  u 
decomposed  ovum  ia  removed  by  the  finger,  a  chill  and  a  septic  fever, 
which  rapidly  disappear,  however,  are  apt  to  follow  in  the  course  of 
a  few  hours.  This  chill  and  fever  result  from  the  slight  traumatic 
injuries  inflicted  by  the  finger  upon  the  uterine  walls,  whereby  the 
capillaries  and  lymphatics  become  opened  up  to  the  action  of  the  sep- 
tic poisons.  The  fever  ends  in  a  short  time,  because  the  reservoir  of 
supply  is  removed  with  the  debris  of  the  ovum.  If  the  uterine  cavity, 
after  the  ojieration,  is  carefully  washed  out  with  carbolizod  water, 
the  septic  fever  is  often  averted.  The  beneficial  results  following  the 
complete  emptying  of  the  uterus  in  these  cases  are  so  decided,  that  of 
late  years  I  have  not  allowed  myself  to  be  deterred  from  proceeding 
actively,  even  when  i^eriraetritis  and  parametritis,  in  not  too  acute  a 
form,  already  existed.  In  practice,  multitudes  of  examples  show  that 
the  products  of  inflammations  situated  in  the  jielvis  do  not  become 
absorbed  so  long  as  putrid  materials  are  generated  in  the  uterine 
cavity. 

The  removal  of  a  fibrinous  polypus,  owing  to  its  smoothness  and 
the  small  size  of  the  pedicle,  is  often  a  Sisyphus's  task.  The  separation 
can  only  be  successfully  accomplished  when  the  palmar  surface  of  the 
index-finger  presses  from  above  ujton  the  point  of  attjichraent.  This 
necessitates  a  choice  of  hands.  Thus,  when  the  polypus  is  situated 
to  the  left,  the  right  index-finger  should  be  employed,  and  the  left 
index-finger,  when  the  polypus  is  situated  to  the  right.  After  the 
detachment  ia  complete,  it  is  necessary  to  press  the  polypoid  body 
firmly  against  the  uterine  walls,  and  proceed  with  its  withdrawal 
slowly.  If,  as  is  sometimes  the  case,  the  polypus  slips  from  under  the 
finger,  the  latter  should  be  again  passed  to  the  fundus  of  the  uterus, 
and  the  attempt  repeated.  Small  portions,  not  larger  tlian  a' pea,  can 
be  washed  out  by  the  uterine  douche.  When  the  pol\i)us  is  situated 
near  the  os  internum,  the  latter  will  be  found  patulous,  but,  when  it  is 
well  up  within  the  body  of  tlie  uterus,  dilatation  ia  a  frpqueut  prerequi- 
site tA)  removal. 

For  the  removal  of  presumably  snijill  portions  of  retained  ovum, 

eapecially  in  ca^es  where,  owing  to  inflaniniatoTy  conditions.  I  have 

hesitated  to  make  the  circuit  of  the  uterine  cavity  with  my  finger, 

•  HOtek,  "  Compendium  dor  gebhiilflicbcn  OperoUonen,*'  Lcipsjc,  1874,  p.  32. 
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I  have  succeeded  admii-jibly  hy  employing  a  tolerably  firm  ThotnaB'a 
wire  curette.* 

The  Treatment  of  Immature  Deliveries. — Fourlh  to  seventh  month, 
— Distinctive  of  immaturo  deliveries  are  :  ])ainful  ])eriodio  contrac- 
tions, recognizuhle  by  the  liand  applied  above  the  synijjhyais  pubis, 
rupture  of  the  niombranes  and  discharge  of  the  fcetus,  the  complete 
formation  of  the  pkcenta  and  umbilical  cord  ;  while  in  abortion  the 
uterine  contractions  arc  obscure,  the  placenta  is  rudimentary,  and  the 
ovum  is  frequently  expelled  entire.  In  the  treatment  of  immature 
delivery,  tlie  tampon  may  usually  be  discarded.  After  rupture  of  the 
membranci?  and  expulsion  of  tlio  fcEtus.  the  haemorrhage  should  be 
controlled  by  grasping  the  fundu.s  of  the  uterus  in  the  hand  through 
the  abdomen,  and  compressing  the  uterine  walls  firmly  together. 

The  passage  of  tlie  fmtus  opens  the  uterus  so  as  to  allow,  in  the 
fourth  and  fifth  mouths,  the  introduction  of  two  fingers  ;  in  the  sixth 
and  seventh  months,  that  of  the  half-hand.  In  case  compression  of 
the  utt»rus  does  not  arrest  the  haemorrhage  and  expel  tlie  placenta,  the 
cord  should  be  carefully  followed  to  its  insertion,  to  determine  the 
side  upon  which  the  implantation  exists.  If  the  placenta  is  implanted 
upon  the  right  side,  two  or  four  fingers  of  the  right  hand,  according 
to  the  degree  of  cervical  dihitation,  should  bo  passed  up  along  the  left 
side  of  the  utenis,  across  tlie  fundus  to  the  ])laceutal  site.  The  de- 
tachment should  be  effected  with  the  ti}>3  of  the  fingers,  and  the  pla- 
centa pressed  downward  as  the  lingers  descend  along  the  right  side  of 
the  uterus.  The  left  hand  should  be  employed  in  the  reverse  direc- 
tion, when  the  placenta  is  situated  to  the  right. 
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EZTRA-UTEttlNE  PREOl^AIfCT. 

Definition. — Tuhttl  pregnancy. — Preirn&ncy  in  nidimentarj  comu. — Intcrstiti&l  pregnancy. 
<— 'Tubo^abdontinal  and  tulKj-ovarittii  pregnancy. — Ovarian  pregnancy. — Abdominal 
pregnancy. —  Symptoms. —  Terrainationa. —  Diagnosis. — ^T^eat^)eQ^  in  cues  of  early 
gestation. — C'ajtes  of  advanced  gestation  {fa-tus  living). — Casea  of  geatation  pro- 
longed  after  the  death  of  the  fcetua, 

After  coitus,  the  spermatozoa  make  their  way  through  the  Fallo- 
pian tubes  to  the  pelvic  cavity.  It  is  possible,  therefore,  for  the  ovum 
to  become  fecundated  in  any  portion  of  the  route  from  the  ovary  to 

•Skkse,  "  Med.  Record,"  IS^r.,  p.  69;  Mpkd*,  "  Centralbl.  f.  Gynaek.,"  1878,  No. 
tJ,  p.  I.  The  patient  should  be  placed  in  Sims's  position,  the  perin<£um  should  be  drawn 
back  with  Sims's  speculum,  the  cervix  liookcd  down  and  steadied  wiih  a  tenacutum,  while 
the  curette  is  mode  to  pass  over  all  portions  of  the  uterine  surface.  Attached  bits  of 
placenta  are  recognized  by  the  resistance  (bey  offer. 
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tho  uterus.  In  exccptionul  cases,  ihc  ovum  may,  after  fecundation,  be 
rftrrested  in  its  travels,  and  undergo  development  at  some  point  outside 
^f  the  uterus.  To  these  fortunately  rare  cases  the  term  extra-uterine 
preynannj  has  been  applied. 

The  terras  tubal,  ovarian,  and  abdominal  pre.fjnam:y  designate 
different  forms  of  extra-uterine  development,  and  serve  to  express 
the  site  of  the  attachment  from  which  tho  growth  of  the  ovum  be- 
gins. 

Tabal  Pregnancy. — Tubal  pregnancy  is  tho  most  frequent  of  the 
three  forms.  The  ovum  may  find  lodgment  in  any  part  of  the  tube. 
The»eauses  of  this  anoTualy  arc  to  be  sought  for  in  catarrhal  atTections 
attended  with  loss  of  the  ciliated  epithelium,  dilatation,  and,  in  eome 
cjises,  with  the  formation  of  hernial  iMMiches,  produced  by  the  protru- 
sion of  the  mucous  membrane  through  sei»arated  bundles  of  the  mus- 
cular fibers  ;  or  the  ovum  may  be  arrested  by  liexions  and  constrictions 
of  the  tube  resulting  from  adhesions  and  old  inflammatory  bands. 
In  a  few  instances  a  small  polyims  has  been  found  liUing  up  the  caliber 
of  tho  tube.  Because  of  its  connection  with  inllammatory  processes, 
the  occurrence  of  tubal  pregnancy  is  often  preceded  by  a  long  ]>cnod 
of  sterility.  When  the  oblitu-ration  is  only  partial,  the  spermatozoa, 
owing  to  their  small  size,  are  not  prevented  from  reaching  the  arrested 
ovum  \  when  complete,  on  the  contrary,  they  can  only  gain  access  to 
the  ovum  by  first  passing  through  the  patulous  tube,  and  then  migrat- 
ing across  the  rear  of  the  uterus  to  the  ovary  or  the  o^Kai  abdominal 
end  of  the  tube  upon  the  opposite  side.  In  a  considerable  number 
of  cases,  the  corpus  luteum  has  been  found  upon  the  side  opposite  to 
the  tube  containing  tho  fecundated  ovum.  With  the  jiresent  pre- 
vailing views,*  this  phenomenon  is  only  to  be  accounted  for  by 
the  hypothesis  of  the  migration  of  the  ovum  across  the  peritoneal 
surface  of  the  pelvis  or  through  the  uterus  from  one  tube  to  the 
other. 

As  the  ovum  develops,  the  mucous  membrane  of  the  tube  thickens 
after  the  manner  of  tho  decidua,  and  receives  the  club-shaped  extrem- 
ities of  the  villi.  Until  tho  formation  of  the  ])lacenta,  the  detachment 
of  the  ovum  is  easy.  Usually  the  two  poles  of  the  deoidua-liko  cover- 
ing are  closed,  though  sometimes  the  uterine  end  remains  open,  and 
in  continuity  with  the  raucous  membrane  of  the  tube  and  the  decidua 
of  the  uterine  cavity. f     A  decidua  re fkxa  is  in  any  event  extremely 

*  Mi.VKiiovF.li,  "  Ucbcr  die  gcSbcn  Korper,  uiid  die  IToberwandcninK;  tka  Eics,"  deniea 
the  whole  doctrine  of  a  dUtiact  corpus  lutctim  of  prepiancr,  and  c1anii<4  that  raqtora  lutea 
are  found  at  stated  intenr.ils,  perhaps  (oonthly,  throtighout  the  entire  pjrifKl  of  preg- 
nancy. Lkopold,  "Dic^  Ucberwanderung  dor  Ekr,"  "Arch.  f.  Gynaok.,"  Bd.  xvi,  p.  24, 
however,  found  that  after  tying  the  rir;ht  tube  and  after  removing  the  entire  left  ovary 
in  A  couple  of  rabbits  pregnancy  still  took  plnoe. 

+  L.  Baxdi,,  Rjllroth's  "  Handbtich  der  Frauenkrankhoiteu,"  6te  Abachn.,  art.  "^Estn* 
uterinschwangcrdciuft,"  p.  It. 
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rare.*  The  placpntn  is  purely  a  fetal  organ.  The  villi  penctrute  to  the 
muscular  Btnicturcs  of  the  lube,  wliere  they  are  occafiioniiUy  surround- 
ed by  hirge  vessels,  Nowliere,  however,  have  they  been  observed  to 
have  broken  through  the  walls  of  the  maternal  vessels,  nor  is  there 
any  evidenee  of  maternal  blonrl  in  the  intervillous  spaces,  such  as  ia 
believed  to  exist  in  cases  of  iTJtra-uterine  development,  f 

With  the  beginning  of  pre{;:naney  the  miiseular  wall;-  of  the  tube 
hypertrophy,  but  they  subsequently  are  strelehed  thin  by  tlio  growth 
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Fio.  143.— Tubal  i>rogniinoy.     (N.  SomnxT. ) 

of  the  ovum.  At  an  early  period,  usually  within  the  first  three 
months,  rupture  of  the  sac  occurs  at  the  jxjint  of  least  resistance, 
which  corresponds  in  many  cases  to  the  site  of  the  placenta.  With 
rare  exceptions  death  follows  rupture,  cither  immediately  from  acute 
intenml  ha?morrhawe.  or  secondarily  from  perit-onitis. 

Rupture  of  the  tube-walls  may  be  associated  with  rupture  of  the 
ovum  and  escape  of  the  foetus  into  the  abdominal  cavity,  or  the  ovum 
may  jiass  intact  into  the  peritonaeum  ;  or,  finally  (and  tliis  is  the  more 
favorahk'  termination),  the  ovum  may  remain  in  the  tube,  wliere  it  can 
serve  as  a  tampon  and  diminish  the  extent  of  the  haemorrhage. 

Recovery  may  occur  in  case  of  premature  death  of  the  embryo 
before  rupture  takes  place  ;  or  sub-'^equent  to  rui)ture,  by  the  forma- 
tion of  fal.*c  mcmlfranes  around  the  embryo,  or  the  entire  ovum. 

Exceptionally  tubal  pregnancy  may,  owing  to  an  extraordinary 
thickeninf,^  of  the  muscular  walls,  advance  to  full  term.  Sptcgclbcrg 
refers  to  tliree  instances  of  the  kind — one  reported  by  Saxtorph,  one 

•  nrjjsro  found  in  one  hundred  and  fifty  reported  ca-fe?  a  reflexa  mcntioneii  in  but 
five  ("  IHc  Krankheiton  dcr  Eileitcra  und  die  Tubcnschwangorachttft,"  p.  180). 

f  VidtCom^n  und  Lanobais,  "Tutiensohwanv'erschaft,"  "Arch.  f.  Gynack ,"  BA 
ix,  p.  858 ;  Also  Leopold,  '"  Tubensohwangerficliaft,"  eic.,  ibid.,  Bd.  x,  p.  2(52. 
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hj  hinuelf*  and  one  br  Fabbri.*    Hofmeier  f  likewiae  reports  a  case  ^ 
probablj  the  same  character.^ 

Rnptnre  of  the  tube  may  occar  in  the  portion  not  cohered  by  the 
pentonjeum.     Blood  i^  then  effosed  between  the  fold«  of  the  broad 
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Fio.  144. — Pngatotj io  rudtmoitary  uoruu.   < KCmouuil,  olcr^ncd  hy  lleTfctder. ) 

Ilganient,  and  into  tiie  cavity  thus  formed  the  ovum  may  escape.    This 
forni  is  known  as  extra-peritoneal  pregnancy. 

Pregnancy  in  the  Rndimentary  Comu  of  a  One-homed  Uterus.— 
Tliis  anomaly  so  closely  resembles  the  tubal  form  of  pregnancy  that 
the  diagnostic  distinction  can  rarely  be  established  during  life.  Even 
after  death  the  only  certain  guide  is  furnished  by  the  situation  of  the 
round  ligament,  which  in  the  rudimentary  horn  is  found  external  to 
the  sac,  while  in  tubal  pregnancy  it  lies  between  the  aac  and  the 
utems.  In  tubal  prc^gnancy,  however,  rupture  takes  place,  as  a  rule, 
during  the  first  three  months,  while  the  rupture  of  the  cornu  occurs 

*  8nxau.BCR0,  "  Lehrbuch  der  Ocburuhulf«,"  p.  SIS. 

f  BoniEtCR,  "Ztschr.  f.  GeburUh.  iind  Gynaek,"  Bd.  t,  p.  116. 

I  Ebkbt  Fba<tkkl<"  Arch.  f.  Gynaek.,"  n<].  xir,  p.  20.%)  collected  twentj<«ix  caacs,  oomr- 
ring  between  187S  and  1879,  of  pnre  tubal  pregnancy,  in  which  the  diagnosis  was  con- 
fil'uicMl  by  fiu\t*e(iaent  poMt- mortem  examination.  Of  those  but  seventeen  terminated  in 
rupture  during  the  first  three  mantho.  Of  the  remaining  nine,  two  reached  full  tem 
(Hintpson'a  and  Tinker'^),  one  ooniplcicd  eight  months  of  pcsiation  (Cuilingworth'sX  one 
BIX  months  (^DOIIingcr's),  one  five  months  (Neteel's  and  Bliek's),  and  two  foor  mootlu 
fFriinkcl's  und  Netzerfi). 
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Foraewhat  later,  iisuully  bctwct-n  the  third  and  sixtti  month.  In  one 
case,  related  by  Turner,*  prcgnuney  went  on  to  full  term  ;  tlie  patii^nt 
dying  of  phthisis  six  months  after  labor,  tho  dead  child  was  found  in 
the  left  cornu.  Ruptnre  takes  place  at  the  ajiex  of  the  comu,  whore 
tho  tenuity  of  the  walls  is  most  pronounced.  KtEberl^  f  mentions  a 
c&se  where  the  child  died  in  tiie  fifth  month,  and  waa  converted  into 
a  lilhopa?dion. 

Interstitial  Pregnancy. — The  term  interstitial  pregnancy  is  applied 
to  cti&es  in  vv'hich  tlic  ovum  is  developed  in  the  uterine  portion  of  the 
tube.  The  latter  mea.sures  about  seven  lines  in  length  by  one  line  in 
diameter.  At  lirst  the  muscular  walld  hypertrophy  and  form  around 
the  ovum  a  sac  which  projects  from  the  ui)pcr  angle  of  the  iiternH. 
As,  ordinarily,  the  growth  of  the  muscular  tissue  does  not  keep  pace 
with  that  of  the  ovum,  rupture  occurs  at  an  early  period,  usually  be- 
fore the  fourth  month.     Rokitansky,^  however,  cites  a  cu.so  in  which 
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Fio.  lift.— Interstitial  pregtuuicy.     (iicnnig.) 

the  thickened  muscular  walls  resisted  the  pressure  of  the  ovum  to  tho 
end  of  gestation,  the  child  having  btHin  removed  by  laparotomy  in  tho 
tenth  month. 

When  the  ovnm  develops  in  the  outer  end  of  the  uterine  portion,  it 

•  TiRSER,  "  Edinburp;li  Med.  Jour.,"  May,  1856,  p.  974. 

+  KcEBERLE,  "Gaz.  Ilebd.,"  1866,  No.  84. 

%  Vide  Si'iEOKLBERO,  "  Lebrbuch  dcr  Gebiirtahuirc,"  p,  318. 
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may  grow  partly  outward  into  the  tul>o.  This  form  h  termed  tiibo- 
interstitial  iiregnancy.  On  the  other  hand,  when  near  the  inner  ex- 
tremity, the  oTom  may  dilate  the  ostium  and  pass  into  the  uterine 
cavity,  and  be  exiielled  after  the  manner  of  an  ordinary  abortion.* 
Another  possiijle  furm  of  interstitial  pregnancy  is  furnished  by  the 
occasional  existence  of  a  canal,  open  at  its  two  extremities,  and  appar- 
ently a  eontiniuition  or  a  bifurcation  of  the  Fallopian  tube.  A  caeOi 
reported  by  Dr.  Gill^ert,  in  the  "  Boston  Medical  and  Surgical  Jour 
nal"  (March  3,  1877),  where  the  head  of  the  child  could  be  felt  just 
above  the  os  internum,  covered  by  a  thin  mucous  membrane,  and  in 
which  delivepy  waa  succeSiifuny  accomplished  by  an  incision  through 
the  partition,  probably  belonged  to  this  variety.     A  similar  case,  in 
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Fia.  146.— BiAircntioi)  of  tubal  coniil.    (llcnuig.) 

the  practice  of  Dr.  II.  Lenox  llodgc,  is  reported  by  Parry  {op.  eii.,  p. 
266). 

In  the  pont-mortfin  examinations  the  distinction  between  an  inter- 
stitial pregnarlcy  and  one  in  it  rudimentary  cornu  is  not  easy  to  make 
out.  as  in  both  the  round  ligament  lies  to  the  outer  side  nf  the  tumor. 
The  chief  points  of  dilference  consist  in  the  fact  that  in  interstitial 
pregnancy  the  sac  is  separated  from  the  uterus  by  u  partition,  while 
in  pregnancy  in  a  ru<linientury  eornu  the  two  halves  of  the  utems 
arc  united  by  a  inuscular  band,  which  is  situated,  not  at  tlie  tipjier 
angle,  but  near  the  os  internum,  f 

Tubo-Abdominal  and  Tubo-Ovarian  Pregnancy.— When  the  ovum- 
becomes  lodged  near  the  trumpet-,«hnped  extremity  of  the  Fallopian 
tube  it  grows  outward  into  the  abdominal  cavity.    Local  peritonitis  is 
then  set  up,  and  plastic  exudation  is  tlu'owii  out,  forming  an  envelope 

•  In  this  category  wc  shoulJ  ccrtaitjlr  place  the  case  of  Dr.  Charles  HoIJnrncy  ("New 
York  Med.  Jour.,"  March,  1878,  p.  2TA)  ond  thni  of  Pr.  OirtKlinii  WitliHiufi,  io  the 
Pecenibcr  number  of  the  same  journal  (p.  596),  both  of  which  wi-re  followed  by  the  rccov- 
erj  of  the  mother. 

f  Srua£LDEito,  "Lchrbudi  dur  Gcbart^hiilfe,"  p.  815. 
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around  the  ovum,  which  is  likewise  bounded  by  the  contignons  or- 
gans. In  this  way  the  ligumenta  lata,  the  ovaries,  the  mesentery,  the 
intestines,  the  bladder,  and  the  uterus,  may  all  contribute  to  the 
investment  of  the  fetal  membranes.  In  case  of  rupture  in  the  tubal 
portion,  inflanuuatory  jtroducts  may  form,  aud  limit  tlie  extent  of 
the  injury.  At  tirst,  owing  to  its  weight,  the  distended  tube  drops 
into  the  cui-de-mc  of  Douglas.  In  advanced  pregnancy,  the  spleen, 
kidneys,  and  liver  may  become  involved,  tind  furm  part  of  the  sac- 
walls  around  the  ovum.  Usually  the  placenta  ie  developed  in  Uio 
pelvic  cavity.* 

Wlien  the  investment  of  the  ovum  is  furnished  by  the  tube  imd 
the  ovary,  the  term  tubo-ovarian  pregnancy  is  employed.  The  course 
in  either  case  does  not  materially  differ  from  that  of  un  abdominal 
pregnancy. 

Ovarian  Pregnancy. — A  number  of  well-observed  case»  are  now  on 
record  f  where  the  fecundation  and  development  of  the  ovum  have 
taken  place  within  the  Graafian  follicle,  the  walls  of  the  latter  and 
the  ovarian  stroma  furnishing  to  the  growing  ovum,  in  whole  or  in 
part,  A  membranous  envelope,  like  the  wall  of  an  ovarian  cyst 
Subsequent  to  fecundation  the  Graafian  follicle  may  close,  and  the 
ovum  continue  extra-peritoneal,  or  the  ovum  may  gradually  make  ita 
way  through  the  opening  occasioned  by  the  escape  of  the  Graafian 
fluid,  and  thus  come  to  lie  eventually  for  the  most  part  within  the 
peritoneal  cavity.  In  either  ca-se,  rupture  of  the  sac  takes  ]>lace 
usually  within  three  to  four  months,  though,  when  the  sac-walls  are 
reeniorced  by  adhesions  to  the  peritoneal  coverings  of  adjacent  viscera, 
the  full  term  of  gestation  may  be  readied. 

Abdominal  Pregriancy. — The  origin  of  abdominal  pregnancies  is 
unsettk'ii.  As  no  iii.«.taiioes  have  been  observed  at  an  early  pc'riod 
of  development,  it  is  not  po.ssible  to  say  whether  the  fertilized  ovum 
drops  into  the  j)eritoueal  cavity  on  escaping  from  the  ovary  or  during 
its  migration  thnmglt  the  groove  of  the  long  ovarian  fibria,  or  whether 
nearly  all  cases  of  abdominal  pregnancy  are  not  really  secondary  out- 
growths from  the  tubal  and  ovarian  forms. 

Wherever  tin*  ovum  comes  in  contact  with  the  peritoneum,  a  con- 
nective-tissue proliferation  is  set  up,  which  surrounds  it  with  a  vas- 
cular sac.  The  latter  often  attains  a  degree  of  thickness  which  renders 
it  comparable  to  the  gravid  uterus  (KJob).  The  walls  keep  pace,  as 
a  rule,  with  the  growth  of  the  ovum,  and,  as  they  extend  into  the 
alHloniinal  eavity,  form  adhcvsions  to  the  intestines,  the  mesent^'ry,  and 
omentum.     It  is  claimed  that  organic  muscular  fibers  have  been  found 

•  Viile  BxsoL,  iJillroth's  "  Handbiich  der  FrnuonkraQkhciten,''  5te  Ab^ehn.,  p.  47. 

f  ViJe  SriEGKLiiERQ,  "  Zur  Ca^auistik  dur  OvarialHchwBMgfrachaft,"  "  Arch,  f.  Gynack.," 
.  rill,  p.  73;  Landai',  "Ziir  Lchro  vuq  der  Eieratocksscbwangci-Dchnft,"  ibid.,  Bd. 
ii,  p.  436;  ScHnoEiiER,  "Lihrbucb,"  4te  Aud.,  p.  385. 
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TnJE  8T«PTOjia  op  ExTBA-CTEKism  Prbgnakct. 

Tti»-  <-arlier  sjtnptonu  of  extra-nterine  pregnancy  do  not  materially 
diffirr  from  tUfn^  of  the  iDtra^-aterine  form.  Meostniation  osuaUy 
i>fHM'fi.  thoQgh  not  with  the  same  regularity  as  in  normal  pregnancy. 
Th«  rf-^-Tirrence  of  the  monthly  flow  for  one  or  two  periods  is  not  an 
an'  i'-nt     In  some  cases,  too,  a  nearly  contiuuons  sem- 

(■!»;:  'Iiarge  of  moderate  extent  has  been  observed,     tip  to 

a  certain  point  the  hypertrophic  changes  of  the  nteros  tiike  place  in 
the  oaaal  manner.  The  mucous  membrane  is  converted  into  a  de- 
eidoa,  end  a  miujoun  plug  fiUsi  the  corvix.  In  general  terms,  the  length 
of  the  ulcruft  In  greater,  the  closer  the  contiguity  of  the  ovum  to  the 
uUrniiR.  Thupi,  in  interstitial  pregnanciejs  the  length  has  been  found 
to  vary  iK-twii-n  fonr  and  seven  inches,  in  tubal  pregnnnciea  the  aver- 
age eiilarj^i'Mifnt  in  lext  than  in  the  interstitial,  and  in  the  abdominal 
Urn  tluiii  in  the  tubal  form.  In  a  few  ca*es  of  tubal  pregnancy  there 
ha«  b««'n  nf>  increano  in  the  size  of  the  uterus.  The  extra-nterino 
ovum  miiy.  in  the  tdtirse  of  its  growth,  drag  the  uterus  upward,  or 
pu«li  it.  d»iwiiwiird,  fcirwiirtl,  or  sideways,  according  to  the  site  of  its 
development. 

("Imrwt^j'rintic  «yiiiptf»mfl  of  extra-uterine  pregnancy  do  not  occur 
ntilil  flio  ovum  hm  rouched  a  certain  degree  of  growth,  and  in  some 
ciuK'n  not  until  rupture  has  taken  place.     Often  preceding  rupture,  or, 

•  Uahui.,  lor.  eiL,  \h  03.  |  fliid.,  p.  86. 
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in  abdominal  pregnancies,  the  death  of  the  fcptus,  the  patient  suffers 
from  paroxysmal  pains  in  the  gac,  and  uterine  ptiins  of  a  lalx>r-like 
character.  The  latter  are  associated  with  a  sero-sanguinolent  dis- 
charge, and  are  followed  by  the  expulsion  of  portions  of  the  decidua. 

'J'he  symptoms  i>f  rupture  are  the  usual  ones  of  internal  haemor- 
rhage, viz.,  yawning,  languor,  fainting,  clammy  perspiration,  rapid 
pulse,  intermittent  vomiting,  collapse,  and  acute  autemiti.  After  the 
death  of  the  ovum  these  symptoms  may  cease  and  not  return  again ; 
whcroaa,  if  the  ovum  continues  to  grow,  there  may  bo  repeated  attacks 
of  hajmorrhage  and  local  peritonitis,  terrajnating  tinally  in  death  or 
recovery. 

When  the  death  of  the  ovum  does  not  occur  within  the  first  thn-e 
to  four  months,  the  pressure  of  the  tumor  usually  gives  rise  to  dyeuria 
and  constipation. 

Terminations. — In  tubal  and  interstitial  pregnancies  the  usual 
terniijiulions  are,  as  we  have  seen,  rupture  of  the  sac,  hjemorrbage, 
jieritonitis,  and  death.  It  is  well  to  Ijcar  in  mind,  however,  that  this 
is  not  the  history  of  all,  a  pretty  large  percentage  ending  in  recovery. 
Thus,  a  deiul  fa^tus  may  be  retained  for  years  without  furnishing  the 
impulse  to  a  fatal  issue.  When  the  fo?tus  dies  previous  to  ru])ture, 
the  ovum  may  degenerate  into  a  mole,  or  the  foetus  may  either  undergo 
mnmmiHcation,  or  be  converted  into  a  lithopa?dion. 

In  abdominal  pregnancies,  whether  primary  or  secondary,  the  ovum 
or  ftetus  usually  excites  a  local  jieritonitis,  attended  with  pain  and 
fever,  and  followed  by  the  production  of  pseudo-membranes,  which 
exercise  a  conservative  influence  by  shutting  oflf  the  ovum  from  the 
peritoneal  cavity.  Indeed,  in  the  exceptional  instances  where  these 
inflammatory  conditions  do  not  develop,  the  movements  of  tlie  fcntne 
withm  its  own  membranes  may  give  rise  to  such  intense  suffering  as 
to  cause  the  woman  to  die  from  exhaustion  (Schroeder). 

In  ovarian  and  abdominal  pregnancies  the  child  may  die  prema- 
turely, or  gestation  may  advance  to  full  term.  In  the  latter  instances 
labor-pains  set  in.  the  decidua  is  expelled,  and  the  child  dies  during 
the  expulsive  efforts.  In  the  majority  of  cases  the  dead  fattus  excites 
a  suppurntivc  itifUunmatiuii  in  the  sac  by  which  it  is  inclosed,  and  the 
patient  dies  either  from  general  peritonitis  or  from  pr«.ifuse  suppura- 
tion. In  favorable  cases,  where  the  jwritonitis  remains  local  and  the 
suppuration  is  tolerated,  fistulous  communications  may  form  with  one 
of  the  hollow  viscera  of  the  abdominal  walls,  through  M'hich  the  con- 
tents of  the  sac  may  \w  eliminated.  Most  frerjuently  the  opening 
takes  place  into  the  large  intestine ;  quite  often  through  the  abdom- 
inal walls  ;  moTo  nirely  into  the  vagina  and  bladder.  In  any  case, 
the  process  of  eUniination  is  slow,  often  lasting  months  and  even  years. 
When  the  bones  and  soft  tissues  have  alt  been  discharged,  complete 
recovery  nuiy  take  place.     In  the  larger  proportion  of  canes,  however. 
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if  Nature  is  not  assisted,  the  patient  perishes  from  exhaustion  and 
blood-poisoning  before  the  climinution  is  ended  (Schroedcr). 

Sometimes  the  foregoing  intiummutory  changes  do  not  occur  a»  the 
result  of  the  death  of  the  fu'tus,  in  which  case  the  fluid  contents  of  tho 
sac  are  reabsorbed,  and  the  walls  collapse  and  come  in  contact  with  the 
fetal  cadaver.  The  skin  of  the  latter,  and  at  a  later  period  tije  dee|»- 
Bcated  soft  tissues,  undergo  fatty  degeneration,  and  form  a  greasy  sub- 
stance, consisting  of  fat,  lime-salts,  cholesterin-crystals,  and  blood-pig- 
ment. Afterward  the  fluid  portions  are  absorbed,  so  that  nothing 
remains  but  the  bones,  lime  lamella?,  and  incruj^tatiuns  upon  tho  walls 
of  the  sue,  or  the  fcntus  may  shrink  up  like  a  mumn^y,  prcsernng  its 
shape  and  organs  to  the  minutest  detail  (Spiegel berg}.  A  fcetus  thus 
altered  is  termed  a  Iitho])ifdion,  It  may  remain  imbedded  in  connec- 
tive tissue  for  years  withuut  injury  to  the  mother.  The  lithopa^dion  of 
Leinzell  was  removed  in  i7'-iO  from  a  woman  ninety-four  years  of  age, 
wlio  had  carried  it  for  forty-six  years.  The  presence  of  the  lithopae- 
dion  does  not  prevent  pregnancy  from  taking  place.*  In  some  cases  it 
nuiy  after  ytars  excite  suppuration,  a  result  which  is  fostered,  according 
to  Spiegel  berg,  by  pregnancy  and  labor.  liecovcry  niay  follow  the 
artificial  extraction  of  the  foreign  body,  or  deatli  may  result  from 
iuilammation  and  the  discharge  of  pus. 

Diagnosis. — The  diagnosis  of  extra-ut<?rine  fetation  is  based  upon 
the  existence  of  the  signs  of  pregnancy,  the  exclusion  of  an  ovum 
within  the  uterine  cavity,  and  the  presence  of  a  tumor  external  to  the 
uterus. 

In  tubal  pregnancy,  the  sj'^mptoma  uji  to  the  time  of  rupture  are 
often  those  of  ordinary  pregnancy.  The  existence  of  paroxysmal 
pains,  radiating  from  one  iliac  fossa,  sliould  excite  the  suspicions  of 
the  jthysician  and  lead  to  a  careful  inxestigation.  As  these  pains  are 
ordinarily  associated  with  flatulent  distention  of  the  colon,  they  are  apt 
to  be  regarded  as  due  to  intestinal  colic.  Sero-sanguinolent  discharges 
from  the  uterus,  and  afterward  the  expulsion  of  portions  of  the  de- 
cidua,  would,  however,  limit  the  diagnosis  to  a  choice  between  mem- 
branous dysmenorrha>a  and  the  condition  in  question,  the  decision 
depending  upon  the  presence  or  absence  of  the  menstrual,  mammary, 
and  uterine  signs  of  pregnancy.  An  Examination  per  I'aginam,  after 
the  first  five  or  six  weeks,  reveals  the  presence  of  a  tumor  to  the  side 
of  the  uterus.  When  situated  low  down,  whether  in  the  ctd-de-mc  of 
Douglas,  or  to  the  sides  of  the  vagina,  by  conjoined  palpation  its 
ovoid  shajM;,  fluctuatiou  in  the  sac,  and,  in  the  absence  of  jieritoneal 
adhesions,  a  ballottenient  cjf  tlie  eniire  tumor,  can  be  made  out.  Bal- 
lottement  of  the  fcetns  may  be  detected  by  the  end  of  the  fourth 
month.  Arterial  pulsations  in  the  vaginal  walls  beuealh  the  tumor  are 
of  suspicious  import. 

*  ScnBOEPCii,  Qf.  at.,  Gt«  Aofl.,  p.  4S1. 
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Ovnii":  to  tlio  rlosirability  of  early  recognizing  an  extra-uterine 
pregnancy.  wIhmi  the  evidence  in  favur  of  its  existence  is  very  strong 
it  is  allowuhle  to  demonstrate  the  emji'ty  state  of  tlie  uterus  by  a  care- 
ful introdiu'Lion  uf  the  sound,  or,  still  more  clearly,  by  introducing 
the  finger  after  preliminary  dilatation  of  the  cervix. 

When  tlie  «ic  ruptures  in  the  early  weeks  of  pregnancy,  the  escai>o 
of  blood  into  the  peritoneal  cavity  may  be  moderate  and  run  the 
coarse  of  ordinary  ha?matocele.  From  the  third  to  the  fourth  montli, 
rupture  gives  rise  to  symptoms  of  extensive  internal  haemorrhage,  and 
osuiilly  proves  speedily  fatal. 

With  rare  exceptions,  when  extra-uterine  pregnancy  exceeds  the 
fourth  month  without  the  occurrence  of  rupture,  eitlicr  an  ovarian  or 
abdominal  pregnancy  may  be  predicated.  After  the  fourth  month  the 
ovum  becomes  of  the  size  of  the  two  listg.  and  it  is  someliines  possible 
to  make  out  the  presence  of  felal  parts  through  the  abdominal  walls, 
provided  the  latter  are  not  too  thick.  Of  course,  as  pregnancy  ad- 
vances, the  heart-jiounds  and  the  contour  of  the  fa-tus  become  more 
distinct.  The  dilTereuce  between  intra-  and  extra-uterine  pregnancy 
may  sometimes  bo  established  by  frictions  of  the  abdomen  over  the 
tumor  with  the  hand,  as  the  uterus  alone  contracts  in  response  to  the 
stimulus. 

If  by  the  foregoing  means  the  rpfpiisite  certainty  is  not  reached, 
bimanual  examination  should  be  made  under  an;vsthesia.  Sometimes 
the  diagnosis  can  only  bo  decided  by  the  introduction  of  the  sound  or 
a  finger  into  the  uterus,  the  physician  assuming  the  risk  of  premature 
labor,  should  he  find  his  supposition  of  extra-uterine  pregnancy  an 
error. 

Treatment. — The  treatment  of  oxtra-utcrine  fetation  varies  in  ac- 
cordance with  the  stage  of  pregnancy  and  the  condition  of  the  fo?tus. 
For  the  sake  of  convenience,  we  distinguish — 1.  Cases  of  early  gesta- 
tion ;  2.  Cases  of  advanced  gestation  (fcetus  living) ;  3.  Casoa  of 
gestation  prolonged  after  the  death  of  the  fo?tus. 

1.  Cases  of  Earhj  O'rstatinyi. — The  indication  for  treatment  in 
the  early  mouths  is  plainly  the  adoption  of  measures  to  destroy  the  life 
of  the  fcptus,  and  thus,  by  arresting  the  growth  of  the  ovum,  avert  the 
danger  of  rnjiture  and  hannorrhagc.  Indeed,  in  this  way  we  simjily 
follow  the  jtlau  marked  out  for  us  by  Nature,  spontaneous  recovery 
commonly  following  the  accidental  death  of  the  embryo. 

The  methods  which  have  heretofore  been  employed  to  destn>y  the 
ovum  are  puncture  of  the  sac,  injections  of  morphia  solutions,  clytrot- 
•omy,  and  the  faradaic  current. 

Functurr  of  the  i>'<ir. — Puncture  of  the  sac  is  usually  easily  effected 
by  the  introduction  of  an  exploring  trocar,  through  either  the  vagi- 
nal or  rectal  wall.  The  operation  is  to  be  recomnionded  on  the  score 
of  simplicity,  but  ]iaa  not  been  attended  with  very  brilliant  results. 
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Recoveries  after  pinicture  have  been  recorded  by  Grecnhalgh,  Tanner, 
Stoltz,  Jacobi,  Ko'berli",  and  E.  ilartiu  (two  cases).  Fatal  issues 
from  se|itica?mia  and  peritonitis  followed  luincture  in  tbe  bands  of 
Routli,  J.  Y.  Simjison,  A.  Simpson,  Martin,  Braxton  Uicks,  Thomaa 
(two  cases),  Conrad,  Netzel,  lliitchinson,  John  Scott,  Gallard,  and 
Depaiil.  Friinkel  *  withdrew  nearly  three  fifths  of  an  ounce  of  amni- 
otic fluid  from  the  sac  without  interrupting  the  course  of  pregnancy. 

Injections  of  Solutions  into  the  Sac,  designed  to  destroy  the  Fcetus. 
— Tliis  method  was  first  suggested  byJoulin.f  He  proposed  injec- 
tions of  sulphate  of  atropia  (one  fifth  of  a  grain,  dissolved  in  a  few 
drops  of  water)  into  the  sac  by  means  of  a  long  liyiwdermic  syringe. 
His  suggestion  subsequently  was  successfully  carried  into  effect  in  two 
caaea  by  Friedreich,!  of  Hcideilx'rg.  The  needle  of  the  syringe  should 
be  introduced  intn  the  sac  through  the  abdominal  or  vagiual  walls,  a 
few  drops  of  fluid  should  then  be  withdrawn,  and  its  place  supplied  by 
the  solution  containing  the  poison  selected.  Friedreich  employed  by 
preference  a  fifth  of  a  grain  of  morphia.  The  oi>eration  should 
be  repeated  every  second  da}',  until  the  diminished  size  of  the  ovum 
affords  evidence  that  the  result  sought  for  has  been  accomplished. 
The  operation  seems  to  produce  but  sliglit  inflammatory  disturbance, 
and  the  maternal  system  has  been  found  not  to  feel  the  influence  of  the 
narcotic. 

Elytrotomy. — Professor  Gaillard  Thomaa  reports  a  case  where  ho 
cut  into  the  sac  through  the  vagina  by  means  of  the  incandescent 
knife  attached  to  the  electric-cautery  apparatus.  The  patient  nar- 
rowly escaped  with  her  life,  but  finally  recovered.  In  the  latest  edi- 
tion of  his  work  on  diseases  of  women,  Dr.  Thomas  recommends 
Paf|Uo!in's  cautery  brought  to  a  red  heat^  After  cutting  slowly 
throu^'h  the  sac,  he  advises  removing  the  fu-tus,  but  not  the  placenta, 
and  then  filling  t!ie  mo  with  antiseptic  cotton,  which  should  be  re- 
moved once  in  thirty-six  hours.  He  offers  the  operation  only,  how- 
ever, in  cases  where  the  severity  of  the  symptoms  demands  immediate 
action. 

The  Faradaic  and  Gnlvanic  Currents. — The  transmission  of  the 
faradaic  current  through  the  ovum  has  proved  a  safe  and  efficient 
method  for  destroying  the  life  of  the  fcetus  during  the  first  three 
months  of  its  existence.  Tbe  application  consists  in  pas<5ing  one  polo 
into  the  rectum  to  the  site  of  the  ovum,  and  pressing  the  other  ui>on 
a  point  in  the  abdominal  wall  situated  two  to  three  inches  above  Pou- 

*  FiUNKn.,  "  Zur  Diagnostik  und  operative  Bdmndlung  dvr  Tubcn.schwangenMbitrt, 
''Arch.  f.  Gynack.,"  IW.  siv,  p.  197. 

f  J0UI.IH,  "  TrsiJtd  CQinplet  dea  nccouclieraenis,"  p.  968. 

X  CoHNSTKiN,  ''  Bfjtrag  rur  .^chwangewchaft  ausBcrlialb  der  GcbarmtiUer."  "  Arcli. 
f.  GjnacU.,"  Bd.  xit,  p.  35S.  Ilcnnig  reports  likewiBe  a  case  oi>crnted  «n  by  Kceberli, 
wlicrc  profuse  lia-inorrliage  occurrtKi.  It  is  not  stated  whether  the  patient  rccoTercd. 
("  Die  Krankheiten  der  Eileitcr  und  die  TuWascliwangersdiaft,"  p.  138.) 
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part's  ligamont.  The  full  force  of  the  curreut  of  an  ordinary  one-coll 
battery  should  Ik?  employed  for  a  i>criod  varying  from  five  to  ten  min- 
ntes.  The  treatment  should  be  continued  daily  for  one  or  two  weeks, 
until  the  shrinkage  of  the  tumor  leaves  no  doubt  aa  to  the  death  of 
the  fmtus. 

The  successful  employment  of  the  faradaic  current  in  extra-uterine 
pregnancy  wc  owe  to  Dr.  J.  G.  Allen,  who  reported  two  cases  of 
recovery  through  its  instrumentality  in  1872.  liis  first  case  occurred 
in  18()9,  the  second  in  1871.  Previously,  in  1859,  Burci  had  succeeded 
in  shriveling  up  the  ovum,  in  a  case  of  tubal  pregnancy,  with  tlie 
galvanic  current  transmitted  through  the  tumor  by  means  of  two 
lumpuuciurc-tieedles.  In  180()  Dr.  Bnixton  Hicks  tried  the  faradaic 
current,  but  abandoned  it  after  the  second  application.  Dr.  Allen  was 
apparently  in  no  haste  to  report  his  triumphs,  but  ap]M?ar8  to  have 
mentioned  them  incidentally  in  the  course  of  a  discussion  before  the 
Obstetrical  Society  of  Philadelphia.  So  little  pains  did  he  t^ke  re- 
garding his  discovery,  that  the  subject  was  nearly  forgotten,  until  a 
new  success  wajs  reported  by  Drs.  Lovering  and  Land  is.  of  the  Starling 
Medical  College,  in  1877.  Since  then,  Landis  has  rejiorted  a  second 
case  of  recovery,  and  one  each  has  occurred  in  the  practice  of  J.  C. 
Reeve,*  H.  P.  C.  Wilson, f  Harrison,  and  the  writer.  In  three  cases, 
treated,  one  by  Dr.  5IcBurncy,J  one  by  Dr.  C.  E.  Billington,  and  one 
by  Dr.  Rockwell,  the  galvanic  current,  with  one  hundred  and  twenty 
interruptions  to  the  iniuutc,  was  employed  with  erpiaJly  favorable 
results." 

The  treatment  in  my  own  case  was  begun  at  the  end  of  the  tenth 
week,  dating  from  the  last  menstruation.  The  tumor  was  at  that 
time  felt  quite  low  down  upon  the  right  side  of  the  vagina,  fluctuation 
was  distinct,  and  by  conjoined  palpation  ballottcment  of  the  entire 
ovum  could  be  produced.  The  diagnosis  was  confirmed  by  Dr.  Gail- 
lard  Thomas,  who  saw  the  ca^e  with  nic  in  consultation.  At  his  sug- 
gestioT),  I  tried  Allen's  motliod,  though  8ke])tical  as  to  any  benefit  to 
be  derived  from  it.  As  no  perceptible  effect  was  produced  by  the  first 
thi'oo  siances,  and  as  I  believed  rujiturc  was  imminent,  I  became  ex- 
tremely anxious  to  make  the  vaginal  incision  at  once.  In  a  second 
consultation  with  Dr.  Thomsui,  I  was,  however,  persuaded  to  persevere, 
and  was  rewarded  by  finding,  upon  the  tenth  application,  such  dis- 

•  Ri>;rvic,"TnHi».  of  the  Amcr.  Gyncca  Soo.,"  toI.  Iv,  p.  S13.  Allen's  ease  is  referred 
to  t>y  Reeve, 

f  WiLTOM,  "Amcr.  Jour,  of  Obstct.,"  toI.  xiii,  p.  8-16. 

X  MiBuHMKT,  "Com  of  Tubo-lnterstitial  Prwgomey,"  "  Now  York  Med.  Jour.,"  toI. 
xxvii,  p.  273. 

•  Verbal  report  of  Dr.  Rockwell  nt  the  County  Society,  in  the  discuMion  following  the 
reading  of  a  paper  by  the  author  on  the  "Trcalnient  of  Extra-Utcrinc  Pregnancy."  tn 
tho  MeBumcy  cue  two  applications,  in  Billitigloo's  four,  and  In  Rockwell's  a  single 
application,  sufficed  to  destroy  the  embryo. 
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tinct  evidences  of  siispenili?d  growtli  that  I  felt  justified  in  leaving  tlie 
case  to  Nature.  The  swelling  hus  sinfL'  nt-urly  disappeared,  and  con- 
valescence hiia  prot^ssed  without  interruption. 

When  the  tube  ruptures  without  previous  warning,  treatment 
should  bo  directed  to  tlie  urrefit  of  internal  hsemorrhage  and  the  re- 
moval of  shock.  An  ice-bag  apphed  to  the  abdomen  meets  the  first 
indication,  but  it  is  to  be  employed  with  circumspection  where  great 
depression  uh-eady  exists.  Compression  of  the  aorta,  or  a  sand-bag 
laid  upon  the  abdomen  over  the  site  of  the  ovum,  may  prove  of  service. 
The  patient  should  be  cautioned  to  maintain  the  most  perfect  quiet; 
opiates  should  be  administered,  and  stimulants  shonHd  be  given  in 
small  cjuantities,  but  at  short  iutervals.  The  subsequent  treatment 
should  be  that  for  peritonitis. 

Laparotomy. — As,  under  careful  management,  mpture  of  the  tube 
most  often  proves  fatal,  Kiwiscli  recommended  in  such  cases  to  make 
an  incision  four  or  Five  inches  in  length  through  the  abdominal  wall 
along  the  linea  alba.  In  order  to  be  sure  tliiit  internal  hnpmorrhage 
had  really  taken  place,  he  advised,  when  the  peritonaeum  was  reached, 
to  lirst  make  a  small  puncture,  and  to  introduce  a  pipette  into  the 
abdominal  cavity.  If  the  presence  of  blood  was  detected,  the  peritu- 
nseum  should  then  be  laid  open  the  length  of  the  abdominal  wound, 
and,  after  first  tying  the  bleeding  vessels,  the  sac  should  be  removed, 
and  the  peritonajum  carefully  cleansed.  Strange  to  say,  intelligent  as 
these  instructions  seem,  no  one,  in  these  days  of  abdominal  surgery, 
has  so  far  had  the  hardihood  to  carry  them  into  execution.  The  rea^ 
sons  for  this  backwardness  are  probably  to  Ix-  found  in  the  uncertain- 
ties of  the  dingnosis,  the  risk  of  finding  the  sac  hopelessly  matted  to 
the  adjacent  viscera,  the  dislike  for  Mpcrating  upon  a  dying  woman, 
and  the  fact  that  a  considerable  number  of  spontaneous  recoveries 
occnr,  either  from  the  mummification  of  the  fostas,  or  by  the  limita- 
tion of  the  simguincous  effusion  and  the  production  of  a  circurascribed 
haematocele. 

2.  Cases  of  Advanced  Gestation  {Fcetus  living). — During  the 
progress  of  gestation,  most  patients  suffer  from  transient  though  often 
severe  attacks  of  peritoneal  inflammation^  from  piiins  caused  by  tho 
fetal  niovemcntjs,  from  irregular  uterine  ha-morrliagos,  from  inability 
to  take  food,  and  from  the  resulting  emaciation  and  dejiression  of  the 
vital  powers.  The  occurrence  of  labor  is  apt  to  excite  peritonitis,  and 
may  be  associated  with  separation  of  the  placenta,  haemorrhage  into 
the  sac,  and  disruption  of  the  i-ac-walls.  These  nmnifold  sources  of 
danger  have  been  advanced  as  gi-ounds  for  early  operative  interference  ; 
and  assuredly  laparotomy,  furnishing,  as  it  docs,  an  opportunity  t^ 
rescue  the  child  from  certain  death,  ought  to  enjoy  the  highest 
of  favor,  provided  its  pcrforniance  does  not  at  the  same  time 
loreaflo  the  jeopardy  in  which  the  mother's  life  is  placed.     To  de- 
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cidc  this  point,  it  is  necessary  to  inquire  as  to  the  results  thus  far 
obtained  from  its  employment.  Parry  reported  twenty  cases  of  so- 
called  primary  o]>crations — L  c.,  o])crntinn8  performed  during  tlie  life 
of  the  cliild — by  means  of  which  eight  children  and  six  mothers  were 
saved.  This,  though  not  a  particularly  brilliant  sliowing,  was  thought 
to  furnish  encouragement  to  continued  trial,  with  the  belief  that  ex- 
perience would  BO  far  lead  to  improvements  in  methods  of  operating 
and  in  the  care  of  patients,  as  eventually  to  raise  laparotomy  for  the 
removal  of  an  extra-uteririe  fa?tU8  to  the  level  of  other  forms  of  ab- 
dominal surgery.  An  examination  of  Parry's  table  does  not,  however, 
warrant  his  frequently  quoted  statement.  Five  of  the  reported  mater- 
nal recoveries  ought  to  be  .stricken  out  altogether.*  For  the  sixth  case, 
that  of  Hooper  (Xo.  14),  it  is  simply  stated  thut  "  the  cyst  had  burst 
into  the  bowel,"  and  that  the  child  was  dead.  Whether  the  death  of 
the  child  long  preceded  the  ojjcration,  it  is  impossible  to  determine. 
Litzmannf  furnishes  the  results  of  nine  additional  operations,  with 
only  one  recovery,  viz.,  the  now  famous  case  of  Jessup,  Thus,  in 
twenty-four  cases  of  primary  oijeration,  only  one  mother  certainly  sur- 
vived. If  we  admit  Hooper's  case,  the  result  will  stand  tweuty-two 
deaths  and  two  recoveries.  If  we  accept  Parry's  statement  as  approxi- 
mately correct — that  in  499  cases  of  extra-uterine  pregnancy,  includ- 
ing 174  cases  of  ruptured  cyst,  the  mortality  was  67"2  per  cent, — it  is 
evident  that  much  remains  t-o  be  done  in  the  wsiy  of  perfecting  the 
j)rimary  o|KTation  before  its  admissibility,  except  under  desi>erate  con- 
ditions, can  be  recognized.  In  ten  cases  reiiorted  by  Litzmann,  only 
four  children  survived  the  third  day. 

The  unavoidable  source  of  danger  in  the  primary  operation  lies  in 
the  impossibility  of  removing  the  iilaccnta,  owing  to  the  absence  of 
any  physiological  contrivance  to  check  haamorrhage  from  the  maternal 
Tessols.  Even  when  the  placenta  is  left  in  situ,  fetal  hsemorrhaget 
may  occur  during  the  process  of  its  elimination.  Again,  in  tiie  pro- 
portion of  one  case  to  six,  the  placenta  has  been  found  in  the  line  of 
the  abdominal  incision. 

•  Vide  P:innr,  "  On  Extro-Utcrine  PrcgnancT,"  p.  229.  Cues  S  nod  6  are  the  same. 
They  were  foiinJ  by  Porrv  iei  different  journals,  in  one  ca»e  ascribed  to  Schreyer,  who  wu 
the  principal  in  the  opcrution,  and  In  another  to  Zwaock,  who  was  present  as  an  osAi^tont 
Litzmann,  on  seemingly  good  grounds,  mnintains  that  Schreyer  eimplj  performed  Cesarean 
■cction  upon  a  on&-boraed  utcnis. 

In  Dc  Coene's  case  (No.  9)  of  twin  pregnancy,  one  of  the  children  passed  into  the 
abdoniinni  carity  through  an  opening  in  the  uterus  formed  bj  the  gaping  of  the  lino  of 
union  at  the  site  of  a  previous  Ceesarean  section. 

tn  Stiitter's  case  (No.  in),  the  opertitioa  was  performed  in  the  forty-fifth  week,  ait 
weeks  after  the  death  of  the  fcetus. 

In  Ramfibothain  and  Adams's  case  (No.  11),  tbe  foetus  bad  been  dead  six  months- 
operation  in  the  fifteenth  to  the  sixteenth  month  (Litzm&nn). 

f  LiTKUANN,  "  Zur  FVstc^telliing  der  Indicationcn  fur  die  Gastrotomie  bei  Schwanger- 
vchaft  ausserhalb  der  Gcbarmutter." 
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The  extraction  of  a  living  child  through  an  incision  io  the  vaginal  wall  was 
reported  bj  Dr.  John  King,  of  tiroorgia,  in  1817.  The  mother  niad«  an  easy  recov- 
ery. Campbell  reports  nine  cases,  with  the  saving  uf  live  mothers  and  five  oliil- 
dren.  Parry  increased  the  number  to  fifteen,  with  six  recoveries.  No  recent 
successes  have  been  announced.  Bandl,"'  in  1874,  operated  under  what  be  re- 
garded %s  most  favorable  conditions,  but  the  patient  died  at  the  beginning  of  the 
third  day.  The  operation  is  only  applicable  to  cases  where  the  sac  is  low 
down  in  the  fielvis,  and  the  presenting  part  can  be  easily  reached  through  the 
Mil-de-sar  of  Douglas. 

3.  Cases  of  Gestation  prolonged  after  the  Death  of  the  Fmtus. — 
It  is  an  accepted  rale  not  to  operate  in  advanced  extra-uterine  preg- 
nancy during:  fh<i  continnance  of  labor-pains,  as  the  expulsive  efforts 
at  the  same  time  dim)ni8h  the  chance  of  saving  the  life  of  the  child, 
and  increase  tlie  danger  of  tlio  mother.  Opiates  should  l>e  adminis- 
tered and  absolute  rest  enjoined,  with  the  view  of  hindering  the  sejiara- 
tioD  of  the  placenta,  an  accident  necessarily  followed  by  haemorrhage, 
and  po.ssibly  by  rupture  of  the  .sac. 

After  tlie  death  of  the  fi^tus,  the  most  favorable  result  consists  in 
absorption  of  the  amniotic  fluid,  continued  shrinkage  of  the  sac,  and 
the  conversion  of  the  fa?tus  into  a  lithopaediou.  More  commonly, 
however,  the  foetus  undergoes  maceration,  and  the  amniotic  fluid,  soiled 
with  meconium  and  serum,  stained  with  dissolvcil  coloring-matters 
of  the  blood,  becomes  turbid  and  of  a  dirty-red,  reddtsh-brown,  gray, 
or  greenish-yellow  color.  The  patient  suifers  from  attacks  of  pain, 
due  to  peritoneal  irrit-ation,  from  loss  of  appetite,  vomiting,  and  diar- 
rhoea, from  fever  with  irregular  chills,  from  emaciation,  and  general 
prostration.  Owing  probably  to  the  contiguity  of  the  intestines 
(Litzmann),  septic  germs  are  h'able  at  any  time  to  pass  into  the  sac, 
and  excite  decomposition.  When  an  incision  is  then  made  to  remove 
the  foetus,  the  latter  is  found  in  a  putrid  condition,  and  the  amniotic 
fluid  consists  of  a  chocolate-brown,  purulent  menstruum  of  greater  or 
less  consistence.  The  nature  of  the  changes  that  have  taken  place  ia 
evidenced  by  foul  odors  and  the  escape  of  stinking  gases.  It  ia  ob- 
vious, therefore,  tliat  the  presence  of  a  dead  foetus  seriously  compro- 
mises the  safety  of  its  jwssessor.  To  be  sure,  many  cases  have  been  re- 
corded where  eventually  suppurative  proces.ses  have  led  to  the  forma- 
tion of  fistulous  openings  communicating  with  the  abdominal  walla, 
the  rectum,  the  vagina,  and  even  the  bladder,  through  which  the  fluid 
contents  first  escajje  from  the  sac,  and  afterward  the  piecemeal  elimi- 
nation of  the  ffctus  spontaneously  takes  place.  As,  under  the  circum- 
stances, tlie  enlargement  of  the  openings  into  the  cyst,  the  removal  of 
the  contents,  and  the  treatment  of  the  cavity  like  an  ordinary  absoefis, 
are  attended  with  but  moderate  risk  (three  deaths  in  twenty-nine  cafes 
of  abdominal  fistula,  according  to  Parry),  it  has  been  proposed  to  posi- 

♦  BiLLBOTB,  "  Handbuc'h  dur  Frauoukranlthciten,''  5te  Ab^chn.,  p.  87. 


BXTRA-UTEnrSE  PREGNANCY. 


835 


pone  enrgical  aid  until  Nature  indicates  the  channel  by  which  elimi- 
nation is  to  be  effected.  This  proposition,  however,  ignores  the  de- 
plorable condition  to  which  the  suppurative  process  inevitably  reducea 
the  patient,  and  the  incidental  dangers  to  life. 

During  the  last  decade,  the  success  of  secondary  laparotomy,  as 
distinguished  from  that  performed  during  the  life  of  the  fcetus  on  the 
one  hand,  and  sim})le  incisions  designed  to  enlarge  fistulous  openings 
on  the  other,  has  been  such  as  to  warrant  its  being  placed  in  the  cate- 
gory of  justifiable  operative  procedures.  In  thirty-three  cases  collected 
by  Litzmann  (twenty-four  between  1870  and  1880),  there  were  nine- 
teen recoveries.  Of  the  two  dangers  inherent  to  the  primary  operation, 
viz.,  haemorrhage  and  Beptica?mia,  the  former  is  greatly  lessened  by 
the  cessation  of  the  fetal  circuliitiun  and  by  the  gradual  thrombosis 
and  obliteration  of  the  maternal  vessels,  and  the  cutting  off  of  the 
blood-supplies  to  the  placenta.  With  the  present  perfection  to  which 
antiseptic  measures  have  l)een  carried,  the  risks  from  septiccemia  are 
diminished  though  not  entirely  done  away  with. 

The  time  for  the  performance  of  laparotomy  is  of  some  impor- 
tance. All  of  Litzmann's  patients  which  were  operat^'d  upon  during  the 
first  month  eubscrjuent  to  the  decease  of  the  faE»tU8  (seven  m  number) 
died,  while,  in  twenty-six  cases  operated  upon  at  periods  varying 
from  6ve  weeks  to  a  year  after  the  decease  of  the  foetus,  there  were 
bnt  seven  deaths.  The  former  mortality  was  partially  due  to  the  des- 
perate condition  of  the  patient^,  which  determined  the  early  date  of 
the  operations,  and  in  part  to  the  occurrence  of  profuse  haemorrhages 
from  the  patent  mouths  of  the  placental  vessels.  There  are  as  yet 
no  signs  known  by  which  the  time  at  which  the  obliteration  of  the 
placental  vessels  becomes  comjilctc  can  be  ascertained.  Schroedcr  re- 
moved the  placenta  three  weeks  after  the  cessation  of  fetal  move- 
ments without  loss  of  blood,  while  a  patient  of  Depaul  expired  from 
placental  haemorrhage  from  an  operation  jicrfornied  four  months  after 
the  fa>tus  had  perished.  It  is  certainly  evident  that  when  the  circum- 
Btances  admit  of  delay  it  is  best  to  defer  operative  measures,  and  treat 
the  patient  symptomatically,  as  Litxmann  suggests,  with  pure  air, 
nourishing  food,  quinine,  and  gentle  laxatives,  until  the  obliteration 
of  the  maternal  vessels  has  probably  taken  place.  In  case,  however, 
of  marked  septic  symptoms,  the  opening  of  the  s^ac  should  not  be 
delayed,  as  the  suhsetjueut  use  of  antiseptics  at  lejujt  is  calculated  to 
restrain  the  pernicious  influence  of  the  decomposing  contents  upon 
the  entire  organism. 

The  operation  for  laparotomy  should  be  performed  with  antiseptic 
precautions.  The  inci-^ion  should  be  made  along  the  linea  alba.  In 
case  the  sac  is  not  found  adherent  to  the  abdominal  walls,  it  should  be 
Btitched  to  the  cut  bonlers  of  the  abdominal  wound  previous  to  open- 
ing.    The  placenta,  shuuld  ho  left  to  come  away  sjiontaneously,  un- 


82« 


OBSTETRIC  SURGERT. 


less  it  occupies  the  site-  of  the  incision.     The  wound  sliould  be  cloa 
above  and  left  open  below  for  the  passage  uf  the  cord,  and  the  iutro-1 
duction  of  antiseptic  injections. 

No  rules  can  profitubly  be  laid  down  as  to  the  plans  to  be  pursued 
in  the  enlargement  of  fistulous  openings.  Eiw'h  ease  must  be  ti-eated 
upon  its  own  merits,  and  the  surgical  aid  rendered  must  be  adapted 
to  the  individual  peculiarities  which  characterize  it. 
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CHAPTER  XVIII. 

TEE  IKDUCTlOm  OF  PREMATURE  LABOR, 

Inituction  of  premature  labor. — Indication!!. — Contracted  pelvis. — Habitual  death  of  fcotua. 
— Diseaaea  which  imperil  the  life  of  the  mother. — Opcrmion. — CiUhelerisatio  uteri. 
— Intra-uterine  iiijections. — Rupture  of  membranes, — MeehuQical  dilatation  of  ccr- 
▼IX. — Vagitial  douches. — Tampon. — Choice  of  methods. — Core  of  the  child. — Artifi- 
da)  abortion. 

The  induction  of  premature  labor  is  indicated  in  cases  in  which 
the  continuance  of  pregnancy,  or  delivery  at  full  term,  is  associated 
with  risks  to  mother  or  child,  or  to  both,  which  may  be  diminished 
by  bringing  pregnancy  to  a  close  at  an  early  period  after  the  foetus  is 
prepared  for  extra-uterine  existence.  The  time  at  which  the  latter 
begins  is  iisually  placed  at  the  twenty-ninth  week.  Ab,  however,  tho 
preservaHon  of  the  child  at  so  early  a  date  is  an  exceptional  occurrence, 
and  as  a  large  proportion  of  those  which  by  tender  care  are  made  to 
survive  the  lirst  dangers  of  immaturity  perish  in  infancy,  commonly 
falling  a  prey  to  hydrocephalus  or  to  intestinal  derangements,  the  in- 
terests of  the  child  call  for  the  postponement  of  the  operation  as  long 
as  practicable.  Whore  the  choice  lies  with  the  physician,  the  provo- 
cation of  labor  is  usually  deferred  until  the  tliirty-thlrd  or  thirty- 
fourth  week.     The  principal  indications  are  : 

1,  Moderaff  Diijrecs  of  Pdvic  Contraction. — In  flattened  pelves 
measuring  from  two  and  three  fourths  to  three  and  one  fourth  inches, 
and  in  equally  contracted  pelves  under  three  and  one  half  inches,  the 
pa8.>fage  of  a  full-term  child  is  not  impossible,  tliough  usually  difficult 
and  dangerous.  By  inducing  ])rcmaturo  labor,  however,  owing  to  the 
smaller  size  of  the  fcetus,  and  esjiccially  to  the  increased  compressibility 
of  the  fetal  head,  we  are  enabled  to  diminish  the  mechanical  obstacloa 
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to  doliven',  and  thus  to  improve  the  prognosis  for  l>oth  mother  and 
child.  To  the  mother  the  advantage  from  the  operation  is  in  all  cases 
decided,  while  to  the  child  not  much  is  gained  in  the  extreme  degrees 
of  contraction. 

The  time  at  wliicb  gestation  should  be  interrupted  depends  upon 
the  size  of  the  pelvis  and  our  estimate  of  the  size  of  the  fetal  head. 
The  distance  from  the  lower  border  of  the  symphysis  to  the  promon- 
tory should  ho  otrurately  measured,  and  the  side-walls  of  the  pelvis 
carefully  explored.  Scliroeder's  measurements  show  that  the  bipari- 
©tal  diameter  of  the  head  is,  between  the  twenty-eighth  and  thirty-sec- 
ond week,  about  three  and  one  fourth  inches  ;  between  the  thirty-second 
and  thirty-sixth  week,  nearly  three  and  a  half  inches  ;  and  that  after 
the  thirty-sixth  week  the  increase  is  insignilicant.* 

One  of  the  most  imjwrtant  questions  to  be  decided  in  reference  to 
the  induction  of  labor  is  the  period  to  which  gestation  has  advanced. 
But  this,  in  the  absence  of  well-defined  signs,  it  is  easy  to  miscalculate-. 
Phj'sicians  have  been  misled  by  the  large  size  of  the  uterus  in  twin 
pregnancies  and  hydramnion  into  provoking  labor  before  extra-uter- 
iue  existence  was  possible. 

Ahlfcld  has  shown  tliat  the  long  axis  of  the  fa?tus,  when  flexed  in 
utnro,  is  almost  exactly  one  half  its  entire  length  in  an  extended  jiosition. 
He  proposes  measuring  the  former  with  a  Baudeiocque  pelvimeter,  by 
placing  one  extremity  per  vaginmn  upon  the  child's  head,  and  the 
other  upon  a  point  in  the  abdominal  walls  over  the  fundus  of  the 
uterus  at  which  the  breech  of  the  child  is  felt.  Very  nearly  the  same 
results  were  obtained  by  measuring  from  the  upjK?r  border  of  the 
symphysis  in  place  of  passing  the  lower  branch  through  the  genital 
canal.  The  following  arrangement,  based  upon  his  tables,  places 
before  us  in  a  practical  way  the  result  of  his  investigations,  so  far  as 
they  apply  to  the  questions  involved  in  the  induction  of  premature 
labor : f 
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Bl-p«rietal  dtaiiMtor. 
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38-40  wcckfl. 
S6-87 
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*  ScHBOEDCS,  "  Lehrbuch  der  Geburtshillfe,"  4te  Aufl.,  p.  2aB.  It  fs  to  be  reinem. 
bored  that  tho  biparietal  diameter  is  capable  of  a  considerable  do|Trec  of  coniprcMton, 
and  Oiat  it  ia  usually  the  biloiuporal  rftthcr  than  the  biporietul  diameter  which  bju  to 
pasH  the  nan'owest  diameter  of  the  pelvis, 

f  The  arrangement  is  modified  from  one  furnished  by  Stahl  ("Gcburt#hulflicfae  Ope- 
rationalchre,'"  p.  47).  Owing  to  individual  diffcrcncca  in  the  length  of  the  fcrlus  at  the 
flame  peritxl  of  geMtation,  a  conaiderable  source  of  error  inheres  to  the  Ahlfvld  inetbod  of 
oomputation.  It  is,  however,  taucb  less  than  those  to  which  estimatea  based  upoa  the 
■iza  of  the  uterus  are  subject. 
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2.  Habitual  Death  of  the  Fvstvit. — It  has  been  proposed  that,  when 
in  successive  pregnancies  the  foetus  perishes  in  ulero  during  t!ie  latter 
"weekfl  of  gestation,  labor  should  be  induced  after  the  period  of  viability 
has  been  reached,  but  before  the  time  Jit  which,  according  to  previous 
experience,  the  fattil  ending  was  to  be  expected.  This  plan  of  treat- 
ment does  not  apply  to  cases  where  death  is  due  to  syphilis,  aa  a  better 
result  is  to  bo  expected  by  subjecting  both  parents  in  advance  to  anti>> 
syphilitic  treatment.  Little  benefit,  too,  would  bo  derived  from  pre- 
mature labor  where  the  death  is  due  to  organic  dis^eases  of  the  foetus. 
But  where  death  is  the  result  of  inanition,  dependent  upon  maternal 
anjeraia,  fatty  degeneration,  faulty  development  of  the  placenta,  or 
alterations  of  the  umbilical  cord,  the  operation  is  fully  justifiable. 
With  the  dil!ieulty,  however,  of  making  the  diagnosis  and  fixing 
the  time  when  labor  should  be  induced,  there  have  been  but  few  oases 
in  which  the  procedure  has  furnished  favorable  results. 

3.  Diseases  which  imperil  the  Life  of  the  Mother. — In  these  cases 
the  operation  is  primarily  pei-formed  in  the  interests  of  the  mother, 
and  is  indicated,  therefore,  even  when  the  child  is  known  to  have  i>er- 
ished.  Sometimes,  however,  premature  labor  becomes  a  means  of 
Raving  the  life  of  the  child,  which  shares  the  dangers  that  threaten 
the  maternal  existence.  In  this  category  belong  esi>eciully  chronic 
affections  of  the  heart  and  of  the  respiratory  organs  ;  enormous  disten- 
tion of  the  abdomen  from  multiple  pregnancy,  hydramnion,  tumors, 
and  ascites,  which  occasion  extreme  dyspncea  ;  pernicious  ansemia  ;  un- 
controllable vomiting  ;  haemorrhages  from  placenta  pnevia  ;  chorea  ; 
convulsions ;  and  nephritis,  associated  with  excessive  oedema.  In  each 
case,  however,  it  is  incumbent  to  carefully  consider  whether  the  special 
condition  is  rendered  more  threatening  by  the  existence  of  pregnancy, 
and  to  weigh  the  question  as  to  how  far,  for  the  time  being,  the  dan- 
gers are  likely  to  bo  increased  by  the  progress  of  labor. 

Stehbergor  has  ])roiiosed  extending  this  indication  to  cases  where 
the  preservation  of  the  mother's  life  is  hoi>eless,  but  in  which  prema- 
ture delivery  affords  a  chance  of  saving  the  life  of  the  child.* 

Operation. 

A  great  number  of  methods  have  been  proposed  with  the  view  to 
provoke  labor  prematurely.  Most  of  them,  however,  such  as  the  ad- 
ministration of  ergot,  of  quinine,  or  of  jaborandi,  the  application  of 
electricity  to  the  uterus,  the  stimulation  of  the  vagina  vnth  carbonic 
acid,  frictions  of  the  breasts,  and  the  like,  do  not  require  anything 
more  than  cursory  mention.  The  following  procedures  ulunc  posseaa 
&ny  special  claims  to  favor  : 


STEBBERaEB,  "  Lex  rcgia  und  kiinstlichc  Fruhgeburt,"  "  Arch.   f.  Gjnaek.,"  Bd.  I, 


p,  468. 
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ifm  iji«i«. 


f  tki  VtnL— Thai  mkImmI  cani 
cf  a  catketET,  or,  better  ntSU,  sd  dastie  ImigM 
and  tbevidk  «C  tW  «ftBra8»  and  ImviBf  th« 
«if«  aatilattnc  bihar  Mtem.  Ib  |ntfarHusi|gtiwopemMinsa^nd 
pho  to  placB  tiie|MtiBat  in  anonadbeai  fMitan  apoA  •  favd  taUt^ 
vhh  the  kipa  braa^  Mar  tbeedgs^a^  the  thighswiU  leni  «paa 
the  bod  J.  TvD  trngea  m  the  wagta^  gnfe  the  pont  of  the  boi^ 
iat*  the  eorix.  The  ndex-iageiv  faand  to  the  os  mtanma.  thn 
Ukmw  the  JMliaia^  aad  ae  il  cnton  the  ««0W  dixectoit  to«M 
■de  to  |Ma»f  t  ii  from  lafitaUag  the  ■naila—n  la  the  ease  at 
freSmiamrj  dilaratinw  «f  the  cerrix  naj  he  aecsrcd,  if 
f,  bj  the  nae  of  a  epoBgei  tcut  or  of  the  T^aiid  daaahoL.  The 
Wiigie  ehaald  be  pwhad  liovlj  iqmaid  vkh  Ae  iliawiftmi  faai, 
flDd  alleied  to  feOov  ito  ova  «a«ise.  betveeo  the  ■niahieiiui  and  the 
ateras.  To  prrrent  the  in  ill  a— al  tram  alip|MB^  dova,  two  tadaa 
<rf  the  eitmnitT  maj  be  1^  ontride  the  eerriz  to  fad  sappott  ^gaaat 
the  t«fioal  walL    A  tetentiTe  taiapoD  ie  nzefy  ■eoananr. 

The  aetbod  is  tokrabtj  certain.  In  (aronble  easas  faOnr  faUawa 
ito  ouphiiiueBt  in  the  oonne  of  a  few  boarsL  liiimiliBHe,  haaatoi» 
■•  aetaoo  ie  Kt  np  dimng  the  fini  fmtj-«ght  boon,  in  ^lioh  mm  it 
is  wril  to  resort  to  other  additioaal  meamaB.  Ootside  a(  aavhaleaatoa 
ho^tak,  the  ose  of  the  catheter  or  boogie  to  excite  labor  k  not  afiB»> 
cialed  vith  anr  pecoliar  xida.  The  danger  of  detarthiny  the  plaeeoto 
is  not  imminent,  if  the  lastranKBt  be  iaCrodaoed  davty,  m,  OVWg  to 
iti  eiaiticitT,  the  bo^pe  tends  to  make  its  war  anNiad  the  ptaeeatal 
aMTfia.  In  laatemily  hoqiitali,  howerer,  it  Bar  serve  as  a  paial  of 
entry  far  miMmatir  poiiws,  and  thns  be  followni  br  kwal  imtalioa 
and  poefpoal  mptic  BBrriiunn  Beeanae  of  this  danger  the  solid 
boogie  is  pie&raUe  to  ^e  holknr  catheter.  In  all  cases  onlr  a  per- 
fectlj  dean  and  new  instmment  should  be  used. 

Isjeetioas  betwrna  tks  Dtam  aad  (hnoL— Cohen,  of  Hamburg. 
pffopoeed  in  1848  the  Wilis  ntinii  of  the  membranes  bv  injccuug  tor- 
water  through  a  long-nozzkd  syringe  nasde  to  penetrate  about  two 
inches  within  the  nterine  caritr.  The  nocsle  was  famished  with  a 
rounded  extremitj,  and  with  openings  vpoD  the  side.  He  nooat- 
mended  thai  the  injection  should  be  cootinaed  ontil  a  distinci  faelnf 
of  distention  was  experieneed  bj  the  patient,  which  sometimes  lequind 
the  employment  of  nearly  a  quart  of  the  fluid  (7iO  grammes).*  This 
plan  has  since  been  modified  by  the  suhstitatioo  of  an  elseUo  calhctof 
for  the  metallic  tube,  and  by  the  injection  of  a  few  ooaoes  of  ampk 
warm  water  (d8^  Fahr. )  in  i^ace  of  the  aqua  picea.  In  case  of  failare 
with  a  single  injection,  it  has  been  reoommonded  to  repeat  the  pco- 
ocdure.  Professor  Lazarewitch  has  demonstrated  that  the  nearer  the 
irritation  is  carried  to  the  fundus  the  more  certain  and  speedy  the 
♦  Cmm,  -Keoe  ZAmtbr.  t.  G*bartst,"  Bd.  xil,  ^  IIS, 
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result.  lie  therefore  employe  a  syringe  with  a  central  opening,  and 
passes  it  as  near  to  the  fundus  as  possible.* 

When  efficiently  performed,  the  metliod  possesses  the  iidvantage  of 
mpidly  exciting  uterine  labor-pains.  Kiinne  reports  fifteen  cases  in 
which  ho  resorted  to  it  with  complete  success.  Ho  cautions  against 
using  force  in  injecting,  and  recommends,  as  a  means  of  avoiding  the 
jjassage  of  air  into  veins,  the  witbdn^w^al  of  the  cuthoter,  and  its  re- 
introduction,  in  cui^e  a  hannorrhage  ^ihould  betoken  that  the  placenta 
had  been  impinged  upon.  Otiiers  have  emj>]oyed  the  method  many 
times  with  entire  impunity.  Still,  cases  of  sudden  death  have  occurred 
during  its  use,  which  have  been  referred  to  shock,  to  air  getting  into 
the  uterine  sinust^a,  and  to  rupture  of  the  uterus.  While,  perhaps, 
the  general  results  from  uterine  injections  have  not  been  less  satisfac- 
tory than  from  the  employment  of  other  measures  for  inducing  pre- 
mature labor,  the  suddenness  of  death  in  the  fatal  caacs  has  had  a  deter- 
rent ctTect  upon  its  extended  employment. 

Rupture  of  the  Membranes. — This  is  the  oldest  of  all  the  methods 
now  in  use.  It  is  best  performed  by  means  of  a  simple  apparatus  de- 
vised by  the  Freiherr  Braun  von  Fcrnwald,  consisting  of  a  goose-quill 
sharfjoned  like  a  pen  and  nicked  upon  its  convex  surface  for  the  pas- 
sage of  a  uterine  sound.  Thus  mounted,  with  its  poiut  guarded  by 
the  sound,  it  can  be  introduced,  without  ri«k  to  the  maternal  tissues, 
tlirough  the  cervix  to  the  ovum.  Then,  by  gimply  pushing  the  quill 
upward,  the  point  is  made  to  clear  the  sound  and  effect  the  j>uncturo 
of  the  membranes.  The  method  is  certain,  though  not  alwuys  speedy 
in  its  action.  It  is  open  to  the  objections  which  hold  good  in  all  coses 
of  premature  discharge  of  the  amniotic  fluid.  Hopkins  recommended, 
as  a  mode  to  provide  for  the  gradual  escape  of  the  liquor  uninii,  ta]v 
ping  the  mcnibraties  with  a  sound  at  a  distance  from  the  os  internum. 
Kokilansky  has  shown,  from  the  statistics  of  Braun's  clinic,  that  in 
hospitiil  practice  puncture  of  the  membranes  is  the  safest  means  of 
indueing  |>reniatnre  labiir,  diminishing  as  it  docs  the  cliances  of  infec- 
tion, which  is  the  chief  source  of  danger  in  all  the  measures  wliere 
the  irritation  is  applied  directly  to  the  inner  surface  of  the  uterus. 
Though  in  private  practice  I  have  never  from  choice  selected  thiB 
mt'thitd,  I  have  witnessed  many  cases  in  which  tlie  membranes  have 
ru])tured  accidentally,  and  yet  have  failed  to  notice,  either  in  the  case 
of  the  mother  or  child,  the  serious  conscfjuences  which  theory  woald 
lead  us  to  apprehend.  It  is  not  adai>tcd  for  the  higher  degrees  of 
pelvic  contraction  or  for  cases  where  speedy  delivery  is  desirable. 

Mechanical  Dilatation  of  the  Cervix.— The  dilatation  of  the  cervix 
with  sjwnge-tents  or  laminaria  is  rarely  resorted  to,  except  as  prepara- 
tory to  other  measures.  While  the  expansion  of  the  tent  softens  the 
cervix  and  excites  uterine  contraction,  the  effect  is  quite  frequently 

*  Lazakcwitch,  "Ti-ana.  of  the  Obatut.  Soc.  of  LonUon,"  1868. 


THE   INDUCTION   OF  PREMATURE   I.ABOR. 


transient.  To  he  rJure,  tlu'  uition  iniiy  be  kept  up  by  a  succession  of 
tents  graduiilly  increasing  in  size,  but  bucIi  a  pluu  denudes  the  cervix 
of  itt)  ei)ilhclium,  and  is  apt  to  lead  to  septic  infection. 

The  Barnes  dilator  is  a  most  efficient  aid  in  ca^es  of  induced  labor. 
As,  for  the  introduction  of  the  smallest-sized  bag,  the  cervix  requires 
to  be  sufficiently  expanded  to  permit  the  passage  of  at  least  two  fingers, 
it  is  useful  chieHy  as  an  adjuvant  to  other  plans  of  treatment.  When 
labor  has  fairly  begun,  however,  the  fluid  pressure  of  the  dilator  upon 
the  cervix  serves  to  strengthen  the  uterine  action.  When  left  in  situ, 
the  instrument  insures  the  development  of  good  pains.  It  should» 
however,  be  removed  from  time  to  time,  if  not  forcibly  exjxjlled  into 
the  vagina,  and  carbolized  injections  should  be  cmjiluyed  to  prevent 
infection.  So  soon  ad  the  physiological  softening  of  the  cervix  which 
results  from  labor  has  been  effected,  rapid  dilatatittn  e;in  bo  advanta- 
geously employed.  When  the  cen-ix  is  rigid,  the  rubber-bag  is  only 
useful  as  a  rcHcx  exciter  of  pains.  To  be  sure,  the  rigid  cervix  can  be 
forcibly  dilated  to  almost  any  extent  by  hydrostatic  pressure,  but, 
as  u  rule,  it  closes  down  to  its  original  dimensions  so  soon  as  the 
pressure  is  removed. 

Taruier  has  devised  a  bag  which  can  be  passed  upward  through  the 
cervix  and  distended  in  the  lower  uterine  segment.  It  serves  to  par- 
tially detach  the  membranes,  and  excites  by  its  presence  active  uterine 
elTorts.  Its  liability  to  rupture  is  the  most  serious  objection  to  its 
employment. 

The  Vaginal  Douche.  —  The  vaginal  douche  was  introduced  into 
practice  by  Kiwisch,  in  184G.  It  consists  in  directing  a  stream  of 
tepid  water  with  considerable  force  directly  against  the  cervix.  The 
stream  may  cither  be  furnished  by  a  Davidson's  syringe,  or  a  continu- 
ous current  from  a  tube  connecting  witli  a  vessel  placed  at  an  elevation 
above  the  patient  may  be  used.  The  latter  is  the  safer  method.  The 
large-sized  fountain-syringe,  madt*  to  hold  a  gallon  of  water,  is  a  very 
convenient  apparatus.  The  duratiun  of  each  injection  should  be  from 
ten  to  fifteen  minutes.  At  the  outset,  three  douches  in  the  twenty-four 
hours  suffice.  Subsequently  the  frequency  and  duration  should  de- 
fend upon  the  degree  of  action  excited  and  the  urgency  which  exists 
for  bringing  labor  to  a  close.  Twelve  are  about  the  average  number 
of  injections  required.  In  pressing  cases  they  have  been  repeated  as 
often  as  onee  in  three  to  four  hours.  The  temperature  of  the  water 
employed  should  be  about  HiB'  Fahr. 

In  Dicing  the  douche  the  patient  should  be  placed  across  the  bed, 
and  an  India-rubber  sheet  should  be  so  arranged  under  the  hips  aa 
to  convey  into  a  vessel  beneath  the  water  as  it  escapes  from  the  vulva. 
Every  care  should  be  taken  to  avoid  the  introduction  of  air  into  the 
vagina,  and  at  the  beginning  of  each  douche  precautions  should  be 
adopted  to  aid   the  escape  of    the  lluid.      The  forcible  pressure  of 
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the  stream  bos  been  known  to  drive  air  contaJned  in  the  vag:ina  into 
the  cervix.  The  same  accident  has  followed  iuifHn'foetion  in  tlie  valves 
of  the  syringe. 

Tlie  douche  act«  by  the  warmth  nf  the  water,  by  stimulution  of  the 
lower  uterine  segment,  and  by  dilatation  of  the  vagina.  Aft*ir  the 
douche  has  been  continued  for  a  time,  the  latter  is  sometimes  dis- 
tended BO  as  to  be  nearly  in  contact  with  the  i^lvie  walls. 

The  vaginal  douche  as  a,  means  of  inducing  labor  has  of  late  years 
fallen  eoinewhat  into  disrepute.  Its  chief  recommendation  was  the 
supposed  harmlessuess  of  the  procedure — a  precious  quuhty,  to  which 
in  reality  it  api>ear8,  however,  to  possess  little  claim.  Numerous  eases 
have  been  reported  where  death  has  followed  the  accidental  introduc- 
tion of  air,  and  sharp  i>eritoneaI  symptoms,  according  to  Kleinwach- 
ter,*  have  been  known  to  result  from  the  excessive  distention  of  the 
vagina.  The  dangers  referable  to  the  latter  cause  increase  with  the 
repetitions  of  the  douche.  At  present  its  employment  is  generally 
restricted  to  the  preliminary  dilatation  of  the  os,  or  to  the  sustaining 
of  the  action  of  other  meusurcs. 

The  Vaginal  Tampon. — liraun  introduced  an  India-rubber  bag, 
furnished  witii  a  tube  and  a  metul  KtuiMJock,  which,  under  the  name 
of  the  colpfiuryntir,  played  a  considerable  role  in  obstetrical  practice 
some  dozen  or  more  years  Jigo.  When  tilled  with  water  in  the  vagina, 
it  formed  a  painful  and  rather  uncertain  mode  of  inducing  labor.  It 
is  now  rarely  empSoyed  except  in  haMuorrhagc  and  wliore  it  is  desired 
to  prevent  prentature  rupture  of  the  mumbnines.  Care  should  be 
taken  to  only  moderately  distend  the  vagina,  and  not  to  continue  the 
pressure  for  any  lengthened  period  of  time. 

Choice  of  Methods. — From  t!ie  foregoing  it  will  be  seen  that  no  one 
of  the  different  proceedings  mentioned  is  entirely  free  from  objection. 
Aside,  however,  from  infection,  a  danger  more  especially  dreaded  in 
maternity  hospitals,  and  the  avoidable  accident  of  driving  air  into  the 
veins,  the  most  serious  difficulties  against  which  we  have  to  contend 
arise  from  tlie  tardy  dilatation  of  the  os  and  the  prolongation  of 
ibor.  Any  of  the  methods  are  good  if  only  they  act  ejieedily.  It  is 
Ivisable,  therefore,  in  practice  to  follow  the  excellent  a<lvico  of  Dr. 
J^arnes,  and  divide  the  induction  of  premature  labor  into  two  stages, 
in  the  first  of  which  provocative,  and  in  tlie  second  of  which  accelera- 
tivc,  measures  should  bo  adopted.  In  the  former  category  should  be 
placed  the  dilatation  of  the  cervix  with  sponge-tents,  the  vaginal 
douche,  and  the  catheterization  nf  the  uterus  ;  in  the  latter,  dilatation 
of  the  cervix  with  the  rubber  bags,  rupture  of  the  membranes,  and, 
in  case  of  delay,  delivery  with  forceps  or  by  version. 

The  plan  1  have  generally  followed  consists  in  lieginning  in  the  af- 
ternoon with  the  vaginal  douche,  and  following  with  the  introduction 
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of  a  solid  bongie,  to  be  left  in  the  uterus  overnight.  In  many  cases 
labor  is  excited  in  the  course  of  u  few  hours,  lu  the  aioming,  if  the 
process  is  dela^'cd,  the  vaginal  douclie  is  repeated.  There  are  few  cases 
in  which,  tow^ard  the  end  of  the  twenty-four  hours,  the  cervix  is  not 
found  softened  and  well  lubricated  with  mucus.  The  dilators  should 
then  be  employed,  the  ojierator  taking  his  time,  as  permanent  dilata- 
tion is  the  object  sought  after.  If  the  membranes  come  down  well, 
the  dilator  may  be  removed  and  the  progress  of  the  case  left  to  Nat- 
ure. Often  it  is  advisable  to  adopt  the  plan  of  Dr.  Barnes,  ruptur- 
ing the  membranes  when  the  cervix  will  admit  three  or  four  fingers, 
and  then  dilating  with  tlie  large-sized  bag  until  the  uterus  is  opened 
fully  for  the  passage  of  the  child.  Finally,  according  to  the  condi- 
tions present,  the  physiciau  may  either  await  the  termination  of  the 
labor,  or  deliver  by  version  or  by  lightly  constructed  forceps. 

Care  of  the  Child. — Premature  infants  possess  slight  powers  of  re- 
sisting external  agencies.  They  should  immediately  after  birth  be 
placed  in  warm  cotton  and  kept  near  the  fire.  The  customary  baths 
should  jKissess  a  temi>eratnre  of  about  luC  Fahr.,  or  very  nearly  the 
temperature  of  the  amniotic  fluid.  The  chances  of  raising  premature 
infants  are  greatly  enhanced  by  feeding  tliem  upon  the  mother's  milk, 
wliich  should  be  given  by  the  spoon  when  the  child  is  too  feeble  to 
take  the  breast.  Before  the  thirty-second  week  the  preservation  of 
the  infant's  life  depends  almost  entirely  uixjn  the  unremitting  watch- 
fulness and  zeal  of  a  devoted  nurse  or  mother.  In  hospitals,  where 
these  conditions  fail,  sucecsa  in  raising  very  premature  children  is  of 
nire  occurrence. 

AnriprciAL  Abortion. 

Artificial  abortion  is  justifiable  whenever  it  offers  the  only  hope  of 
saving  the  life  of  the  mother.  The  morality  of  this  general  proixwi- 
tion  is  unquestioned.  It  is  not,  however,  by  any  means  easy  to  deter- 
mine in  a  siwcified  case  whether  the  requisite  conditions  which  render 
the  induction  of  abortion  a  duty  really  exist. 

The  princijial  recognized  causes  for  the  operation  which  admit  of 
little  dispute  are  :  1.  Incarceration  of  the  prolapsed  or  retroflexed 
uterus  when  the  dislocated  organ  can  not  be  rc])laeed.  2.  Diseases  of 
pregnancy  which  immediately  imperil  life,  and  which  have  been  vainly 
combated  by  all  the  resources  at  our  disposal.  Of  these  diseusea  the 
most  prominent  is  uncontrollable  vomiting.  Exceptiouully  the  indi- 
cation may  arise  in  affections  of  the  heart,  lungs,  and  kidneys,  where 
the  symptoms  are  acute  and  peculiarly  threatening. 

The  justifiability  of  abortion  is,  however,  by  no  means  so  clear 
when  the  danger  to  the  mother  first  arises  after  labor  has  actually 
begun.  This  is  specially  t!ic  case  in  extreme  degrees  of  pelvic  con- 
traction, or  where  the  presence  of  large  tumors  renders  the  parturient 
canal  impassable,  as  in  these  cases,  by  means  of  the  Cicsarean  section. 
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there  is  always  a  probability  of  raving  the  life  of  the  child,  with  a  fair 
prospect  of  preserving  the  existence  of  the  mother.  It  is  considered 
right,  under  such  circumstances,  after  a  dispassionate  and  colorless 
statement  of  the  facts,  to  leave  the  decision  to  the  mother  and  the 
friends  more  ininiediately  interested*  When  the  operation  is  per- 
formed for  contracted  pelvis,  the  following  figures  will  show  at  how 
late  a  period  it  may  be  undertaken  : 


Antero-ixMierior  diameter  of  petvla. 
1} inch. 
IJ  inch. 
1    inch. 


Latest  period  for  Inductog'  abortloo. 

Beginning  of  sixth  month. 
Beginning  of  fifth  month. 
Four  tnoDtiis  and  a  half. 


Witli  less  than  an  inch  the  difficulties  of  inducing  abortion  increase 
to  such  a  degree  as  to  make  the  operation  rarely  advisable,  or  indeed 
even  practicahle.  * 

The  induction  of  abortion  is  accomplished  by  puncturing  the  mem- 
branes with  a  uterine  sound,  or  by  dilatation  of  the  cervix  with  a 
s{)onge-tent.  In  the  early  months  the  sponge-tent  possesses  the  ad- 
vantnge  of  promoting  the  expulsion  of  the  ovum  entire.  In  the  sixth 
and  seventh  months  the  same  means  are  available  tliai  have  been 
described  in  connection  with  the  induction  of  preniafnre  labor. 

As  to  the  choice  of  time  when  the  operation  should  be  performed, 
opinions  differ.  Some  prefer  the  first  two  months,  on  account  of  the 
small  size  of  the  ovum,  and  the  sliglit  development  of  the  fetid  tufts 
at  the  decidua  serotina.  Others  wait  till  the  first  three  or  four  months 
have  expired,  as  tlie  diagnosis  of  pi'cgnaney  is  then  certain,  the  execu- 
tion of  the  operation  easy,  and  the  detachment  and  expulsion  of  the 
fetal  appendages  more  complete. 


CHAPTER  XIX. 


FOUCEPS, 


Histoiy. — Varieties  of  forceps  ;  .xhort  forceps,  long  forceps. — Aclion  of  forceps. — Indica* 
tions. — Preparations. — Forceps  nt  outlet. — Operation-,  introduction;  locking;  Irao- 
lions;  removal. — Forccp.i  at  brim;  opcraiion. — .\.sis-tniclion  forceps. — Forocp*  in 
ocdpito-po^terior  positions ;  in  face  prcscntationa. 

History. — In  1647  Peter  Chambcrlen  speaks,  in  a  pamphlet  written 
by  himself,  of  a  discovery  made  by  his  father,  Paul  Chambcrlen,  for 
saving  the  lives  of  infants  during  childbirth.  The  measure  in  the 
possession  of  the  Chamberlens  was,  however,  withheld  from  the  pro- 

*  Dk  Sotbs,  "  Dam  quelacus  eatc-il  iudiqu6  dc  provoquer  ravortonicnt  f  "  Pkris,  1870^ 
p.  08. 
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fession.  and  utilized  purely  as  a  means  of  gain.  In  the  early  part  of 
the  year  1070,  llagla  Chamberlen,  wlio  enjoyed  a  great  reputation  as 
un  accoucheur,  went  to  Paris  in  the  hopes  of  finding  a  pnrchasor  for 
the  family  .secret.  Mauriceau,  to  test  the  value  of  Cliamborlcn's  pre- 
tenses, euggestcd  that  the  latter  sliould  attempt  the  delivery  of  a 
woman  with  extreme  contraction  of  the  pelvis,  upon  whom  he  had 
previously  decided  to  perform  the  Ca3.«arean  section.  Chamberlen  de- 
clared that  nothing  could  be  easier,  and  at  once,  in  a  private  room. 
Bet  about  the  t^isk.  After  three  hours  of  vain  effort  he  was  obliged  to 
acknowledge  his  defeat.  The  woman  died  ;  the  negotiations  for  sal© 
were  drop])ed  ;  and  Chamberlen  returned  with  his  secret  unrcvealcd  to 
England.  In  107"^  Chaniborlen  published  a  translation  of  Muuriceau's 
work  Mpon  midwifery,  in  the  preface  of  which  he  states  :  "  My  father, 
brothers,  and  myself  (though  none  else  in  Europe  as  I  know)  have, 
by  God's  blessing  and  our  own  industry,  attained  to  and  loug  prac- 
ticed a  way  to  deliver  women  in  this  case  without  any  prejudice  to 
them  or  their  infants,  though  all  others  (being  obliged,  for  want  of 
such  an  expedient,  to  use  the  common  w^ay)  do  or  must  earl  anger,  if 
not  destroy,  one  or  both  with  hooks."  In  1G88  Hugh  Chiunberlen 
went  to  Amsterdam  and  sold  his  secret  to  Roenhiiysen  for  a  large  sum, 
who  in  turn  disposed  of  it  to  Ruysch  and  others,  and,  as  late  as  1746, 
it  was  the  rule  of  the  Medico-pharmaceutical  College,  at  Amsterdam, 
that  no  one  should  practice  midwifery  without  first  obtaining  the  se- 
cret measure,  which  was  irapart^'d  by  their  examining  body  for  u  heavy 
money  consideration.  In  1753  Jacob  de  Vischer  and  Hugo  van  de 
Poll,  who  had  acquired  the  secret  from  the  daugliter  of  a  former  pos- 
sessor, matle  it  public  property,  but  the  instrument  turned  out  to  be 
the  single-bladed  vectis.  Whatever  doubts,  liowever,  this  exposure 
may  have  cast  upou  the  uature  of  the  Chamberlen  secret  were  set  at 
rest,  in  1815,  by  the  discovery  in  a  former  residence  of  the  family,  in 
Woodham,  in  Essex,  of  a  chest  containing,  besides  letters  and  a  variety 
of  patterns  of  the  vectis,  a  number  of  pairs  of  forceps,  fenestrated, 
without  a  pelvic  but  with  an  excellent  cephalic  curve.  Moreover, 
Chapman,  in  a  short  treatise  upon  midwifery,  publiwhed  by  liim  in 
1733,  stated  that  "the  secret  mentioned  by  Dr.  Chamberleu  was  the 
use  of  forceps,  now  well  known  to  the  principal  men  of  the  profes.sion 
both  iu  town  and  country."  And  two  years  later,  in  a  seuuiid  edition 
of  his  work,  he  published  an  engraving  of  the  instrument,  which  be- 
came known  as  Chapman's  forceps,  though  it  did  not  differ  from  the 
one  used  by  the  Chamberlens. 

Since  Chapman's  publication,  the  modifications  made  in  the  for- 
ceps by  obstetric  practitioners  have  been  exceedingly  nnmeroos.  In- 
deed, nearly  every  man  widely  engaged  in  midwifery  practice  finds  it 
convenient  to  possess  his  own  forceps.  With  few  exceptions,  however, 
the  various  patterns  described  by  authors  do  not  differ  materially  as 
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regards  essential  principles,  but  have  each  some  peculiarity  of  coo- 
etruction  which  fits  them  to  supplement  a  personal  defect  of  the  con- 
triver, or  tx)  meet  some  special  indication.  The  forceps  is  by  no  means 
a  perfect  instrument.  It  is  ini]X)ssible  to  construct  it  in  such  a  way 
Rfi  to  cover  every  need.  In  consulting  practice,  it  is  convenient  to 
possess  a  number  of  forceps  for  different  emergencies.  A  good  pair 
for  general  use  is  necessarily  a  compromise  between  conflicting  aims, 
and  requires,  for  successful  use,  experience  and  intelligence  to  correct 
its  deficiencies. 

In  selecting  forceps  it  is  well  to  bear  the  following  points  in  mind  : 
We  have  first  to  distinguish  between  the  long  and  the  short  forceps. 

Short  Forceps. — The  original  instrument  of  the  Chamberlens  fur- 
nishes the  type  of  the  short  variety.     By  referring  to  Fig.  147,  it  will 

be  seen  that  the  Chamberlon  forceps  consisted 
of  two  levers,  made  to  cross  each  other  like 
a  pair  of  scissors,  with  short  handles,  and 
blades  diverging  just  beyond  the  point  of 
articulation.  The  blades  were  fenestrated 
to  lighten  the  inetninient,  and  to  enable  them 
to  seize  the  head  with  greater  security.  They 
wore  furnished  with  a  cranial  curve,  as  has 
been  stated,  but  were  straight  when  viewed 
in  profile.  Though 
somewhat  rude  in  ap- 
pearance, they  were 
capable  of  rendering 
good  service  when  the 
head  had  once  entered 
the  pelvic  cavity. 
Smellie,  in  place  of  the  mortise  lock  of  the 
Chamberlen  forceps,  which  required  to  be  se- 
cured by  tiipe  or  cord,  invented  the  easily  ad- 
justed English  lock,  and  covered  the  handles 
with  wood  and  a  durable  coat  of  leather.  The 
handles  wore  five  and  a  half  inches  in  length, 
and  the  blades  six  inches.  Short  forceps,  mod- 
ified somewhat  from  the  Smellie  pattem,-are 
used  by  some  practitioners  at  the  present  day. 
It  hits  been  thought  an  advantage  that  they  can 
be  concealcil  in  the  pocket,  and  slipped  over 
the  child's  head  without  the  knowledge  of  the 
patient  or  of  the  assistants.  Smellie  laid  great 
stress  upon  this  point,  and  says,  "As  women 

are  commonly  frightened  at  the  very  name  of  an  instrument,  it  is 
advisable  to  conceal  them  as  much  as  possible  until  the  character  of 


Kio.    14" 


-Forceps  of  Cham- 
IwricQ. 


Fio.  148, — Forceps  of  Smel- 
lie. 
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the  operator  is  fully  established."  In  these  enlightened  days,  how- 
ever, secrecy  is  no  longer  advisable.  Indeed,  the  foref|».s  ought  never 
to  be  used  without  such  erposure  of  the  vulva  aa  will  enable  the  opera- 
tor to  exercise  every  precaution  for  the  preservation  of  the  ]X'rinrt'um. 

Long  Forceps. — .Smcllie  tells  us  he  found,  in  pelves  with  jutting-in 
of  the  sncrutn,  that  he  could  not  push  tlie  handles  far  enough  back- 
ward to  include  between  the  blades  the  bulky  part  of  the  head,  which 
lay  above  the  pubes. 
He.  therefore,  to  reme- 
dy this  inconvenience, 
contrived  a  longer  pair, 
curved  on  one  side,  and 
convex  on  the  other. 
Thus,  at  an  early  jxriod 
the  necessity  for  long 
forceps  watj  exjKjri- 
enced.  Smcllie  was 
deeply  impressed,  how- 
ever, with  the  dangers 
of  high  forceps  opera- 
tions, and  sought  to  di- 
minish the  risks  inci- 
dental to  them  by  mak- 
ing the  liandles  short  to 
free  himself,  as  he  said, 
from  the  temptation  of 
using  too  gi'cat  force. 

LoTot,  on  the  con- 
trary, con  tern  jwrane- 
ouflly  with  Smellie,  con- 
verted the  forceps  of 
Chupmiiti  into  a  i>ower- 
f  ul  tractor  and  compres- 
sor, lie  retained  the 
iron  handles,  but  rough- 
ened tlie  surfaces,  and 
made  them  slightly  convex,  to  adapt  them  to  the  palms  of  the  hand. 
The  articulation  was  effected  by  means  of  a  pivot  and  a  mortise.  The 
chief  peculiarities,  however,  consisted  in  the  weight  and  the  length 
of  the  instrument  and  in  the  extent  of  the  j>elvic  curve.  S<i  fur  from 
these  features  proving  objectionable^  they  have  been  substautially 
retained  in  modem  French  instruments. 

The  forceps  of  Smellie  and  Levret  are  the  two  t)^)e-fo^n3  from 
which  are  derived  the  great  number  of  the  models  in  vogno  at  the 
present  day. 
ii 
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The  Xapgelo  forceps,  extensivuly  used  in  Ocrmany,  in  its  main 
foaturca  resembles  the  instrument  of  Smellie.     It  is,  however,  two 

inchoB  longer,  and  there  is  less  dis- 
]iroi)ortion  between  the  length  of 
the  handles  and  the  blades.  The 
upper  part  of  the  handles  is  fur- 
nished with  transverse  shoulders, 
hollowed  out  for  the  index  and 
middle  fingers  of  the  hand  which 
exerts  the  traction  force.  The  lock 
is  that  of  Bruninghauscn,  and  con- 
sists of  a  pivot,  eurmounted  by  a^ 
flat  button,  which  fits  into  a  notch'' 
upon  the  opposing  blade. 

The  Simpson  forceps  possesses 
a  relatively  short  handle,  with 
transverse  shoulders,  and  indenta- 
tions for  the  fingers  of  tlie  under 
hand.  Tfjo  English  lock  is  im- 
l>roved  by  the  addition  of  knees  or 
projections  to  diminish  its  mobili- 
ty. The  cephalic  curve,  in  placo 
of  starting  at  the  lock,  is  carried 
away  two  and  three  eighths  inches  by  straight,  parallel  shanks,  an 
arrangement  which  makes  it  possible  to  lock  tlie  instrument  outside 
the  vulva  even  when  applied  to  the  head  at  the  brim,  and  which 
enables  the  operator  to  bring  the  head  to  the  floor  of  the  pelvis 
without  placing  the  vulva  upon  the  stretch.  The  pelvic  curve  does 
not  exceed  one  inch  and  a  half.  I  have  been  in  the  hiibit  of  recom- 
mending this  forceps  to  ray  classes  of  medical  students  on  account 


A  B  C 

Fio.  ISO. — Noosjuic's  forcopa. 


Fio.  l.^il.— Simpson's  foroep*. 

of  the  ease  with  which  it  can  be  applied,  its  solidity,  and  the  slight 
markings  it  leaves,  under  ordinary  circumstances,  tipon  the  child's 
head.  It  is,  however,  defective  in  compressive  power,  when  such 
action  is  necessary.* 

*  The  instniincnt  makers  of  tlii»  city  arc  accustotncd  to  mukc  for  nic  an  ioBtrument 
XACtly  copied  from  a  pair  of  forcvpe  brought  by  mc  from  Edinburgh  in  1863.     lltn>  of 
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The  forceps  of  Hodge,  of  Wallace,  and  of  Wliite,  are  extensively 
used  in  this  country.  Like  those  of  French  make,  they  have  motul 
handles,  and  a  lock  comjiosed  of  a  inovuMe  pivot,  which  slips  into  iv 
notch  at  the  moment  of  adjustment.  They  are,  however,  much 
lighter  and  of  more  graceful  outline.     The  shanks  are  long  and  su- 


Fio.  IGS.— Hodge's  forceps. 

perimposed.  The  blades  aro  provided  with  wide  fenostriB,  through 
which  the  parietiil  bosses  are  intended  to  project.  I  have  tried  each 
of  these  instruments,  and.  though  I  cling  to  Simpson's  forceps  from 
liabit,  have  found  them  extremely  serviceable. 

Finally,  in  choosing  forceps,  it  is  well  to  remember  that,  if  there 
are  none  which  are  absolutely  jierfcct,  there  are  few  which  are  really 
poor.  Objectionable  features  are  very  short  handles  and  thin,  springy 
blafles,  with  sharp-cutting  edges.  A  good  pair  of  long  forceps  ren- 
der»  the  i>u.s8essiun  of  short  forceps  a  superfluous  luxury. 

AotioQ  of  the  Forceps. — The  forceps  is  primarily  and  essentially  a 
tractor.  When  pro^wrly  adjusted,  it  serves  as  a  handle  by  means  of 
which  the  liead  can  be  withdrawn  from  the  parturient  canal.  Many 
excellent  openitors  are  in  the  habit  of  combining  with  direct  traction 
a  side-to-side  swaying  of  the  forceps-handles  with  a  view  of  determin- 
ing the  alternate  descent  of  the  lateral  surfaces  of  the  cranial  vault. 
No  doubt  tlicse  so-called  pendulum  movements  increase  the  extractive 
IKiwer  of  tlie  forceps.  The  increase  is,  however,  obt^iined  at  the  exiK?nge 
of  the  maternal  tissues.  They  should,  therefore,  be  discountenanced. 
As  to  the  efficiency  of  direct  tractions,  I  am  able  to  epe^ik  from  ex- 
perience. At  first  injiiisted  upon  by  the  Vienna  school,  they  have 
found  warm  advocates  in  Matthews  Duncan,*  of  London,  and  Albert 
Smith, f  of  Philatlelphia. 

The  crossing  of  the  forceps  at  the  lock  renders  it  impossible  to 

the  forceps  bearing  SimpsQa''a  name  in  ttirs  country  bare  only  a  (aint  rcacmb1iuic«  to  the 
uri{naiiJ  mcxivl. 

*  DixcAS,  "  Afrainst  the  Pendulum  Movement  in  working  the  Midwifery  Forceps," 
"  Trans,  of  the  Ob!»tct.  Soc.  of  Edinburgh,"  vol.  iv,  p.  19o. 

f  Smith,  "  The  Pendulum  Loverngc  of  Obstetric  Forceps,"  *'  Trftos.  of  the  Am.  Gy- 
use.  Soc.,"  vol.  it!,  p.  233. 
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Ttscrx  x-j  '.Tv.'.'jj^  T-lii:^^  a:  ^ie  az^e  rr:-*.  -rifrr  ~"'z  c->s:presaon 
c^^yS.  'i-r  ol-li'*  ijrdtL  Wir-  li-r  f:rc«»  i=  x-.z'Jj^i  literally  orer 
t*"**  5«fcn>T-il  '>;:L-rj.  :i.:.irrjie  pT^aszre  i*  i.ir=I-i~  --  -C:i-=  cLild.  and 
XizA,-.''.vri.j  i^.llLaVr?  iz.  i-:— -T  •i=-.;r=^  zi^  i^:  f  irllTerr.  When 
tii*  E.-i5a.i  :i  i;ri  i-  ti-i  >r>ia  ctifirr  r:cAr:r.  is  i?:  — ~lr:eL  ihe  IisenJ 
ap:j.!>ji:l,L  _•  rir-rlj  p:«irilr.  If  il-r  f  ;r:*ze  i=  iT;l--ri  xli^-eij  with 
o&r  h.liir  >T-r  :h-T  =1  ir  >f  :l-r  :r:-r.  i=.i  li-r  -iti-ir  irer  lir  sidr  of  the 
occipa w  hi'-si:^  iik«  yliCK  i-  ?--r  op r«;«j::-c  v':!: ;zt  i"*— rter — s  re«alt 
which  te^z.'iT  to  rttari  ritz.fr  tLir  t.:-  iii  cirrfc:*::::.  XrTenheless. 
eTen  at  th*  liTir^i  i.j:nf:  C'l'^^rr^.^fTe  forw  i*  n-tcessirr  to  *^izc  the  head 
solidly,  aiii  t .»  ivoii  =l:xr;L.r  of  tLe  bLfcirS. 

When  th-i  Itladri  'A  the  forcep'?  *re  inrr»>i:>i>?»i  withn  the  xuems^ 
coatractiona  are  apt  to  be  excitc'i.  This  s«>-:all'?>i  dTr-i=::c  inf  uence, 
though  an  aric'.liry  jjr»>:»;r:j  of  th-r  iz.itr:i2iez.t.  1=  vftc::  of  consider- 
able iervice  in  aiillrg  •ielivrrj. 

Indications. — I:  wouli  be  an  linprni^taMe  ::nIrrtak:zj:to  enamerate 
all  the  condition-  which  renier  forveps  adTisiblr.  Thr  :-.i:ca:ions  for 
their  Use  may  be  summed  up  in  two  general  pn:-^- >«:t:o- ?.  The  foreeps 
ia  applicable — 1.  In  cases  where  the  ordinary  f:TCie~  oj^rative  during 
labor  are  insuflScient  to  overcome  the  olistaele*  :o  delivery  ;  5.  In  cases 
where  speed  v  deliverv  is  demanded  in  the  intert~:  of  either  mother  or 
child. 

Both  these  propositions  are.  however,  stibject  to  the  limitation 
that,  in  the  selection  of  the  mo>ie  of  delivery,  choit-v  should  be  made 
specially  with  reference  to  the  maternal  safe:}.  F<.-rturiately.  in  the 
great  prMj.iirtion  of  cases  the  interests  of  b-.-th  m.'ihvr  au-i  child  are 
identical. 

Preparations  for  Forceps  Deliveries.— When  it  hx-  N.-en  ut-cided  to 
deliver  by  fi>rceps,  it  is  a  pxJ  plan  always  to  p'aoo  the  patient  cross- 
wise in  Ijed.  with  the  head  raised  by  a  pillow.  ;;n.i  witii  the  hips  well 
over  the  edjre  of  the  bed.  To  be  sure,  many  prefer,  in  simple  cases,  to 
disturb  t!ie  patient  as  little  as  possible,  and  pride  themselves  ujx»n  being 
able  to  slip  in  the  forceps  and  deliver  without  the  set-mini:  of  an  opera- 
tive proeedure.  This  trifling  advania£:e  is.  however,  mort-  than  coun- 
terbalanced by  the  increased  risk  of  injuring  the  vulva  and  ])erinapum. 
when  the  oj>erator  is  compelled  to  assume  a  constrained  or  awkward 
position. 

In  this  country,  as  in  France  and  Germany,  it  is  customary  to 
place  the  patient  upon  lier  back,  wheresis  in  England  she  is  made  to 
lie  upon  her  left  side.  The  difference  is  not  material.  In  the  descrip- 
tion to  follow  it  will  be  assumed  that  the  dorsal  jiosition  is  the  only 
one  likely  to  l)e  selected. 

At  the  beginning  it  is  well,  in  most  cases,  to  bring  the  patient  well 
under  the  influence  of  an  anaesthetic.  This  I  am  accustomed  to  do 
before  changing  the  patient's  position.     In  ea^y  cases  the  accoucheur 
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can  adniinistor  tlie  aric'esthetic  before  operating,  nnd  then  leave  the  con- 
tinuance of  the  chloroform-  or  ether-giving  to  any  intelligent  bystander 
who  acts  under  his  sujiervision.  In  difficult  cases,  however,  it  is  better 
to  send  for  a  skilled  assistant  who  is  capable  of  tiiking  entire  charge  of 
tiio  ona-sthesia,  that  the  operator's  attention  may  not  be  diverted  from 
the  work  he  lias  in  hand. 

Before  spplying  the  forceps  care  should  bo  taken  to  ascertain  the 
position  of  the  head,  and  to  make  sure  that  the  membranes  have  freely 
ruptured.  Forceps  applied  directly  to  the  membranes  might  do  harm 
by  causing  a  premature  detachment  of  the  placenta.  The  iwsition  of 
the  OS  and  the  degree  of  its  dilatation  should  likewise  be  determined. 
In  excessive  anteversion  the  head  sometimes  bulges  out  the  anterior 
wall  of  tlie  cervix,  and  thins  the  cervical  tissues  to  such  an  extent  that 
the  sutures,  the  fontanolle,  and  contour  of  the  hciid,  can  be  distinctly 
felt,  as  though  the  heml  had  entered  uncovered  into  the  vagina ; 
whereas,  in  fact,  tiie  undilatcd  os  is  situated  high  up,  aiid  with  care 
may  be  found  looking  backward  in  the  direction  of  the  sacrum.  It  is 
only  necessary  to  indicate  the  possibility  of  such  a  source  of  error  to 
insure  the  caution  necessary  for  the  avoidance  of  forceps  ajiplications 

the  cervix. 

As  a  preliminary  to  nil  obstetrical  ojierations,  both  bladder  and 
rectum  should  be  emptied.  The  blades  of  the  forceps  should  ho 
dipped  in  warm  water  to  remove  tlio  chill  from  the  steel,  and  should 
be  smeared  with  8on)o  oily  substance  to  reduce  to  the  minimum  the 
friction  produced  by  their  passage  into  the  utero-vaginal  canal. 

Practically  it  is  important  to  distinguish  between  forceps  opera- 
tions at  the  brim  and  tlioso  conduct-ed  after  the  head  Iwis  entered  the 
cavity  of  the  pelvis.  The  latter  are  simple,  safe,  and  easy  of  accom- 
plishment, requiring  only  skill  in  the  management  of  the  pcrinroum  ; 
while  the  former  belong  in  the  category  of  capital  operations,  and  call 
for  a  large  degree  of  patience,  experience,  and  obstetrical  tact  t<»  bring 
to  a  successful  issue. 

Forceps  at  the  Pelvic  Outlet. — The  special  indications  for  for- 
creps  when  the  head  is  low  in  the  pelvis  are  so-called  rigidity  of  the 
perimeum,  stenosis  of  the  vaginal  orifice,  and  conditions  demanding 
speedy  delivery. 

The  condition  termed  rigidity  of  the  periuapum  is  usually  the  sign 
of  failing  uterine  action.  So  long  as  the  labor-jiains  are  good,  the  ex-j 
tcmal  parts  progressively  soften  nnfl  relax  in  jireparation  for  the  ad- 
vancing head.  If  after  the  head  reaches  the  floor  of  the  pelvis  the 
pains  lose  their  expulsive  character,  the  perinajnm  may  be  rigid  simply 
because  the  ordinary  physiological  forces  which  induce  softening  are 
absent,  nr,  in  ease  soffening  has  already  begun,  the  j>erina'um  may 
become  rigid  from  the  sustained  pressure  to  which  it  is  subjected. 
In  either  contingency  intermittent  tractions  made  with  forceps,  in 
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imitation  of  the  natnrul  mechanism,  is  the  speediest  and  safest  method 
of  overcoming  the  resistance  of  tho  soft  parts. 

Stenosis  of  the  vulva  is  sometimes  the  result  of  old  cicatrices. 
Oftenor  it  is  found  where  there  is  faulty  direction  of  tho  child's  head, 
the  vertex  bulging  the  porinspum  in  place  of  serving  as  a  dilating 
wedge  to  the  vulval  orifice.  The  danger  of  central  perforation  of  the 
perimenm  is  best  averted  by  applying  forceps  and  bringing  the  occi- 
put well  forward  under  the  arch  of  the  pubes.  Tho  commonest  condi- 
tions demanding  speedy  delivery  arc  convulsions,  exhaustion,  and  fe- 
brile disturbances  in  the  mother,  and  dangers  threatening  the  life  of 
the  child.  It  is,  however,  of  great  importance  to  keep  in  mind  the 
relation  that  the  prolongation  of  the  second  stage  of  labor  boars  to 
these  very  dangers.  So  long  as  the  head  advances  through  tlie  ])ar- 
turient  canal  by  regular  progression,  the  vagina  poura  out  an  abundant 
secretion  of  mucus  and  relaxation  takes  ]>la{'e.  If  the  advance  of  tlie 
lioad  is  arrested  from  tho  dying  out  of  the  pains,  or  from  other  causes, 
the  continuous  pressure  exercised  by  the  head  upon  the  soft  parts  pro- 
duces venous  stasis,  Gsdema,  disappearance  of  tlie  secretion,  and  final- 
ly inflammatory  infiltration.  The  genitals  become  therefore  hot,  dry, 
ewollcn,  and  friable,  the  intensity  of  tlio  symptoms  depending  ujxm 
the  more  or  less  close  adaptation  of  the  head  tu  tlu^  bony  walls  of  the 
l>elvic  cavity.  It  is  easy  to  undci-stand  that  with  these  conditions  the 
temperature  rises  and  the  puLw  becomes  frcrpicnt ;  if  the  urethra  ia , 
compressed,  retention  of  urine  with  convulsions  may  follow  ;  while,  ag« 
after-results,  we  may  have  phlegmasia^  extending  to  the  polvic  cellular 
tissue  and  thence  to  the  peritonajum.  Pressure  too  long  continued 
can  produce  necrosis,  and.  as  sloughing  occurs,  vesico-  and  recto- 
vaginal fistula).  At  tho  same  time  there  is  reci])rocal  pressure  exer- 
cised by  the  bony  walls  upon  the  ciiild's  head,  and  close  retraction  of 
tho  uterus  upon  the  fcetus.  The  first  cause  may  lead  to  retarded  heart- 
action  and  intra-craniul  extravasations  of  blood  ;  while  tho  second  is 
n  fruitful  source  of  af^])liyxJa,  uwiug  to  the  diminution  of  tijo  umtcrnal 
blood-currents  which  circulate  tlirougii  tlie  placenta. 

In  view  of  the  foregoing,  it  will  be  seen  that  forceps  is  not  alone 
indicated  in  the  presence  of  perils  fully  developed,  but  is  of  still 
greater  service  as  a  prophylactic  against  the  dangers  of  an  unduly 
lengthened  second  stage. 

It  is  in  vain  to  lay  down  well-defined  rules  as  to  the  precise  time 
at  which  the  forc(:])s  should  be  applied.  Formerly  it  was  advised  to 
wait  for  the  advent  of  a  thiti.  reddisli-brown  discharge.  As  the  latter 
simply  consists  of  serum  commingled  with  blood  from  overstrained 
capillaries,  it  furnishes  a  sign  that  delivery  hjis  been  delayed  too  long. 
Some  counsel  ai>])lyiug  forceps  two  hours  after  the  completion  of  tho 
first  stage  of  labor,  and  i)rocIaim  lunger  waiting  a  useless  barbarity. 
Clearly,  however,  it  is  not  bo  much  the  length  of  the  second  stage  of 
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labor  ivhirh  furnishes  the  inflication  for  forceps,  as  the  de^ce  of  the 
reciprocal  pressure  exercised  between  the  head  and  the  pelvis.  A  val- 
uable index  to  this  pressure  is  furnished  by  the  caput  succcdaneum. 
In  the  second  stafre,  a  «calp  tumor  of  large  circnmference  can  only  bo 
produced  by  the  circle  of  the  bony  pelvis.  Such  a  tumor,  increasing 
in  size,  without  any  evidence  of  progress  in  the  delivery,  is  a  signifi- 
cant evi<3ence  of  pressure,  and  furnishes,  therefore,  the  most  reliable 
indication  for  forceps. 

Whether  the  case  with  which  forceps  can  be  ap])licd  at  the  outlet 
and  the  safety  which  attends  its  employment  justify  its  use  as  a 
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means  of  saving  the  physician's  time,  or  the  patient  from  an  addi- 
tional half-honr  of  suffering,  are  questions  which  are  at  k-jiist  de- 
batable. I  can  only  say  that,  with  increasing  cxiicricnce,  my  own 
practice  has  growni  more  and  more  conservative,  and  my  own  belief 
is  that  true  wisdom  requires  us  to  abstain  from  even  trivial  0|»er- 
ationsso  long  us  Nature  is  al  >  her  work  without  our  uasiat- 
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The  operation  consists  of  four  acts,  viz. :  1.  Introduction  of  the 
bhiilos ;  2.   Locking;  3.  Tmctious ;  4.   Removal  of  the  instrument. 

Inirod action  of  Blades. — In  introducing  the  forceps,  each  blade, 
if  ii  long  one  with  pronounced  pelvic  curve,  should  be  seized  like  a 
pen  near  the  lock,  and  should  be  held  nearly  vertically,  with  the  ex- 
tremity in  correspondence  with  the  sht-like  opening  of  the  vulva.  In 
the  Simpson  forceps,  which  possesses  only  a  moderate  pelvic  curve, 
the  handle  should  be  lightly  grasped  in  the  half  hand,  and  held  at 
the  outset  nearly  parallel  to  Poupart's  ligament.  Owing  to  the  ar- 
rangement of  the  lock,  the  left  blade  eliould  be  pa.s3cd  first.  The 
handle  should  accordingly  be  held  in  the  right  hand,  while  two  or 
three  fingers  of  the  left  hand,  inserted  between  the  head  and  the 
vagimi,  serve  to  guide  and  guard  the  point  during  its  introduction. 
The  passage  of  the  blade  should  take  place  only  during  the  intervals 
between  the  pains.  It  is  customary  to  pass  each  blade  at  tirst  oppo- 
site the  sacro-iliac  articulation,  and  then  to  change  the  direction  bb 
reijuired,  after  the  point  ha^  reached  the  linen  terminalis. 

In  introducing  the  forceps-blades,  the  two  curves  of  the  instrument 
should  be  borne  in  mind.  By  directing  the  handle  toward  the  thigh 
of  the  mother  xThich  corresponds  to  the  blade,  the  latteir  is  made  to 
glide  over  the  convex  surface  of  the  child's  head  ;  by  sinking  the 
handle,  the  pelvic  curve  follows  the  axis  of  the  pelvis.  The  two  move- 
ments shouhl  be  made  slowly,  but  eimultaneouslj,  and  under  the  guid- 
ance of  the  inserted  fingers.     But  slight  force  is  necessary.    The  jKiint 
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of  the  blade  should  imjiinge  rather  upon  the  fingers  than  upon  the 
child's  liead.  When  the  left  blade  is  in  )ilace,  the  handle  should  be 
lowered  and  intrusted  to  an  assistant.     The  right  should  be  intro- 


diiced  on  the  right  side,  under  the  guidance  of  two  to  throe  fingers  of 
llio  right  hand,  in  accordance  with  the  same  general  rules. 

The  cephalic  curve  of  the  forceps  is  intended  to  correspond  to  the 
Interiil  t-urfacos  of  the  child's  head.  When  the  rotation  of  the  occiput 
under  the  symphysis  is  complete,  it  is  only  necessary  to  sink  (he  han- 
dles to  make  the  blatlcs  assume  the  natxxral  position  over  tlie  ])arictjil 
bosses.  If  the  head  is  still  in  an  oblii|Ui'  dianu'ter,  the  forceps  should 
be  applied  in  the  opposite  obiiijtu'  diamt'tiT.  When,  therefore,  the  oc- 
ciput is  left  anterior,  the  left  blade  shtiuld  be  allowed  to  reniRin  o]ipo- 
site  the  sacro-iliac  articulation,  while  the  right  blade,  by  sinking  and  at 
the  same  time  rotating  the  bundle,  is  awe[it  forward  to  the  right  ace- 
t^baUim.  If  the  head  is  riglit  anterior,  the  left  blade  is  at  once  swept 
forward  toward  the  left  acetabnhim,  while  the  right  blade  is  allowed 
to  remain  opposite  the  sacro-iliac  articulation.  If  the  sagittal  suture 
occupies  the  tninsverse  diameter,  the  forceps  should  be  applied  in  the 
oblifjuc  diameter  of  the  same  name  as  the  side  tow.nrd  which  the  fore- 
head is  turned.  This  is  best  accomplished  by  first  applying  the  forceps 
in  the  usual  wiiy  ;  then,  leaving  the  occipital  blade  in  the  excavation  to 
the  side  of  the  promont-ory,  with  the  guiding  fingers  inserted  into  the 
vagina,  direct  the  frontal  blade  forward  toward  the  acetabulum.  Dur- 
ing this  manojuvre  the  handle  should  l)c  held  loosely.  The  forceps 
will  seize  the  head  very  nearly  between  the  anterior  frontal  and  the 
opposit^.^  posterior  parietal  protubomnce.  Tlie  direct  apjdicafion  of 
the  forceps  to  the  sides  of  the  head,  with  one  blade  beneath  the  sym- 
physis and  the  otiier  opposite  the  promontory,  is  sometimes  practica> 
ble,  but  is  undeserving  of  commendation.* 

Lockhif/. — When  the  occiput  is  rotated  to  the  front,  and  the  blades 
are  applied  to  the  sides  of  the  bead,  locking  is  a  very  simple  matter. 
The  handU'S  should  be  grasped  in  the  full  hand,  with  the  thumbs 
directed  upward.  Coapttition  is  secured  by  slight  movements  of  tho 
blades  as  the  operator  sinks  the  handles  downward. 

When  the  head  is  transverse  it  is  often,  on  the  contrary,  difficult 
to  bring  the  8e]>ar.itc  parts  of  the  lock  in  apposition.  Under  such 
circumstances  no  furce  should  lie  used,  but  the  blades  should  be  with- 
drawn a  little,  and  the  attempt  made  to  adjust  the  lock  by  gentle 
movements  in  reintroducing  them. 

After  locking,  a  tentative  traction  should  be  made  to  ascertain 
whether  the  head  is  seized  securely.     In  bringing  the  blades  together, 
jjome  caution  should  bo  observed  lest  tho  hair  of  the  pubos,  or  the 
labia,  become  included. 


•  Thf  ap|)lk'ation  of  the  forceps  to  the  sides  of  the  pelvis,  without  refercuoe  to  the 
position  of  the  child's  head,  Ims  many  wiirin  tidrocatcs.  That  the  head  can  l>e  delivered 
In  thiH  wny  i*  beyond  all  <ptestion.  These  so^alltHl  direct  nppIicoUoDB  I  practiced  exclu- 
»}Tcly  for  some  years,  nnd  it  w.ia  only  rrtKlually  that  I  beearoc  oonTlnocd  of  the  superi- 
ority of  the  roethiMis  the  des^'riptiou  of  wliich  has  been  gircn. 
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Trticfion*. — The  instrament  should  be  eeized  with  the  right  or 
stronger  band,  \ritb  the  back  of  the  hand  turned  upward.     In  forceps 
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)rovided  with  transverse  Bhouklers,  the  indox-finger  should  be  placed 
)vcr  one  shoulder,  aud  tlie  reniaiuing  fingers  over  the  other.  The 
left  hand,  with  the  palm  upward,  seizes  the  handles  from  below  and 
aidB  in  extraction.  When  the  handles  arc  far  apart,  the  index-finger 
of  the  left  hand  Bhould  be  introduced  into  the  vagina  from  time  to 
time,  to  determine  the  position  of  the  forceps-blades,  and  to  estimate 
the  amount  of  pressure  upon  the  child's  head  during  tractions. 

Steady  tractions  are  preferable  to  pendulum  or  rotary  ones.  Trac- 
tions are  most  effective  whi-n  mnde  during  a  pain.  This  is  specially 
the  case  when  the  rotation  of  the  head  is  incomplete.  However,  in  the 
absence  of  pains,  it  is  often  necessary  to  use  the  forceps  as  a  substitute 
for,  instead  of  a  retinforcemcrit  of,  the  propulsive  action  of  the  uterus. 
Pressure  tliroujih  the  abdoniiniil  walls  upon  the  uterus,  made  by  a 
skilled  assigtant  during  tractions,  is  here,  as  in  other  obstetrical  opera- 
ious,  an  adjuvant  of  great  value.     Tnictious  should  not  be  too  pro- 
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lonjred.  When  not  made  in  unison  with  the  iiain.*,  they  should  not 
exceed  one  to  two  minutes  in  duration.  The  head  should  then  be 
allowed  to  recede.  Haste  in  delivery  exposes  the  patient  to  the  dan- 
gers of  laceration  and  posf-pnrtum  iiaemorrhage.  The  alternate  de- 
scent and  reces.sii>n  of  the  head  soften  the  external  parts,  and  aiti  the 
best  means  of  overcoming  rigidity.  As  the  head  advances,  time  should 
be  given  for  the  uterus  to  retract  upon  its  contents,  for,  when  the 
pains  are  deficient,  retraction  after  the  sudden  emptying  of  tlie  uterus 
is  apt  to  bo  imperfect  or  of  short  duration. 

Tractions  should  at  first  be  made  downward,  until  the  head  has 
descended  bolow  the  symjihysJ!?  pubis  ;  they  should  then  be  made  in  an 
horizontal  direction  until  the  occipnt  appears  at  the  vulva.  When  in 
doubt  about  the  direction,  the  handles  should  be  held  ioosely  during 
a  pain,  to  serve  as  an  index  of  the  proper  line  of  traction.  If  rotation 
has  not  ]»reviously  taken  ])lace,  it  may  l>e  aided  by  the  forceps,  though 
rotation  usually  occurs  8i>oiitancuusly  as  the  head  descends.  If  the 
head  was  transverse,  the  forceji:*  re<|uires  to  Ik?  readjusted  after  rota- 
tion, either  by  removing  it  and  then  reapplying  it,  or  by  sinking  the 
handle  of  the  posterior  blade  and  raising  the  handle  of  the  anterior  one. 

When  the  parietjil  bosses  are  in  the  act  of  passing  through  the 
vulva,  tmctious  should  no  longer  be  made  during  the  pains.     The 
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oi>oriitor  sliould  stntid  to  theri^'lit  of  the  patient,  and  seize  tlic  handles 
in  the  left  hand.  During  the  intervals  of  u  jmin,  by  ulteniately  sink- 
ing and  raising  the  liandles,  the  perinaaum  and  vulva  can  be  gradually 
diluted.  So  soon  jis  the  convexity  of  the  ])eriua>um  is  marked,  and 
the  [litrietal  bosses  jiress  upon  the  eummissure,  it  is  tjettcr  to  sink  the 
handles  during  u  puin,  so  as  to  flex  the  head  to  its  greatest  extent,  and 
cause  the  vertex  to  present.  When  the  vulva  is  sulTieieutly  dilated,  it 
is  only  necessary  to  raise  the  handles  t<»wurd  the  abdomen  to  complete 
the  extrusion  of  the  head,  and  finish  the  delivery. 

Removal. — Although  not  generally  recommended,  it  is  ahviiys  my 
custom  to  remove  the  forceps  so  soon  as  the  cliin  can  bo  reached  by  the 
index-finger  introduced  into  the  rectum.  The  extrusion  of  the  head, 
if  it  does  not  occur  spontaneously,  can  then  be  easily  etfected,  and  the 
blades  of  the  forceps,  though  of  no  great  thickness,  still  add  something 
to  the  distention  of  the  vulva.  The  removal  is  accomplislicd  by  un- 
locking and  reversing  ttie  direction  the  handles  followed  in  their  intro- 
duction. To  avoid  compressing  the  soft  parts  against  the  rami  of  the 
jvubes,  I  am  accustomed  to  place  two  lingers  of  the  unenj]jloyod 
hand\ipou  the  upper  border  of  the  blade,  and  use  them  as  a  fulcrum 
around  which  the  blade  should  be  rotated. 

Forceps  at  the  Brim. — The  safe  conduct  of  the  head  through  the 
pelvic  brim  by  means  of  the  forceps  is  an  achievement  which  requires 
an  accurate  appreciation  of  the  dangers  to  be  avoided  and  the  difficul- 
ties to  be  overcome.  The  forceps  as  a  means  of  accelerating  delivery 
is  sometimes  called  for  when  the  head  is  at  the  brim  in  cases  of  acci- 
dental iuemorrhage,  of  placentu  prievia,  of  eclampsia,  of  pelvic  ob- 
struction, and  in  failure  of  uterine  pains. 

So  lung,  indeed,  as  the  head  is  movable  at  the  brim,  and  version  is 
pructicuble,  the  latter  operatitin  furnishes  the  safer  mode  of  delivery. 
After  the  waters  have  drained  away,  and  retraction  of  the  uterus  ren- 
ders version  impossible,  a  tentative  application  of  the  foree|is  may  be 
made  to  test  the  adaptability  of  the  head  to  the  jiolvie  canal.  Persist- 
ent attempts  to  drag  the  liead  into  the  pelvis  by  brute  force,  after 
moderate  tractions  have  failed  to  effect  an  advance,  should  be  regarded 
as  criminal,  exposing  as  they  do  the  maternal  tissues  uuavailingly  to 
fujuries  which  are  always  serious,  and  which  may  ju'ove  fatal. 

When,  hoWL'ver,  the  head  lias  become  tixed,  which  does  not  occnr 
until  after  the  engagement  of  its  largest  circumference,  the  difficulties 
of  forcei>d  operations  are  greatly  diminished.  Still,  dangers  to  the 
mother  arise  from  the  fact  that  the  blades  have  to  be  jiassed  into  the 
lower  segment  of  the  uterus,  where,  owing  to  the  extremo  vulnerability 
of  the  uterine  tissues,  lesions  are  only  to  be  avoided  by  the  patient 
carrying  out  of  a  multitude  of  precautionary  measures  ;  to  the  child, 
from  the  rarity  of  the  occasions  which  permit  the  blades  to  be  applied 
to  the  sides  of  the  head,  to  which  the  cephalic  curve  is  alone  ada]tted. 
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Operation. — In  introducing  the  forceps,  the  tips  of  the  fingers  of 
the  giiidiriK  huuJ  nhould  be  inserted  between  the  child's  head  and  the 
cervix.  In  this  way  we  insure  the  entrance  of  the  extreraitics  of  the 
blades  into  the  uterus  in  place  of  into  the  cul-de-xac  of  the  vagina.  It 
is  generally  customary  to  apply  the  forceps  to  the  sides  of  the  pelvis^ 
without  reference  to  the  position  of  the  child's  head.  As  a  rule, 
under  tlie  conditions  mentioned,  the  head  will  be  found  to  have 
been  seized  ohlicpiely — i.  e..  with  the  posterior  blade  over  the  parietal 
buss,  and  the  anterior  blade  near  the  coronal  euture.  Thus  ajiplied, 
close  approximation  of  the  handles  is   impossible,  and  the  tips  are 
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correspondingly  soparntod  from  one  another.  Considerable  compres- 
sion of  the  hundlee  is  necessary,  therefore,  to  prevent  the  instrument 
from  slipping,  the  degree  of  pressure  deix^uding  naturally  njion  the 
extractive  force  rcipiisite  to  advance  the  head.  Tlie  adjustment  of 
the  lock  often  retjuirci!  considerable  patience,  and  sometimee  the 
exercise  of  moderate  force  is  necessary  to  bring  the  parts  into  juxta- 
position. 

Even  when  the  instrument  has  been  applied  accoi-ding  to  the 
strict  rules  of  art.  it  will  be  found  not  infrccpiently  that  the  up|ier 
border  of  the  anterior  and  the  lower  border  of  the  posterior  blade  will 
project  beyond  the  tissues  of  the  scalp,  and,  unless  managed  with  care, 
the  exposed  edges  are  liable  during  extraction  to  cut  deeply  into  the 
soft  structures  of  the  i)arturieut  canal. 
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When  the  cervix  is  only  partially  dilated,  tlic  forceps  should  be  em- 
ployed, not  as  an  extractive  instrument,  but  simply  to  bring  the  head 
into  the  cervical  canal  to  act  as  a  dilating  wedge,  by  means  of  which 
the  gradual  and  safe  cxi>ansi<)n  of  the  os  may  bo  accomplished.  If  tho 
head  be  made  to  descend  and  then  allowed  to  re- 
cede at  short  iiitervnls  l>etweeu  the  pains,  in  time 
the  cervix  will  be  found  to  soften  and  yield  io 
the  same  manner  as  a  rigid  perinoeum  ;  whereas 
the  resistance  of  an  uudilated  cervix  can  only  be 
overcome,  when  violent  tractions  arc  made,  by 
the  production  of  lacerations  extending  to,  or 
even  above,  the  vaginal  junction.  In  Bcekiug  to 
effect  dilatation  of  the  cervix  through  the  forcep?, 
the  utmost  caution  shuuld,  however,  be  observed. 
At  short  inteni'als  the  finger  should  be  slipiwd 
into  the  vagina  to  note  whether  the  tension  of 
tlie  cervix  is  raised  during  tractions  to  danger- 
Miw  proportions.  Especial  attention  should  be 
paid  to  the  condition  of  the  partsduring  a  pain, 
as,  when  the  uterus  contracts,  the  os  externum, 
which  previously  was  soft  and  dilatable,  frequent- 
ly fitrin.-*  a  sharp,  resistant  border. 

Dr.  I.  E.  Taylor  has  devised  a  long,  narrow- 
bladed  jmir  of  forceps,  capable  of  introduction 
through  a  cervix  measuring  one  and  a  half  inch 
in  diameter,  which  he  has  used  with  advantage 
in  the  manner  above  described  at  a  very  early 
stage  of  labor.  i 

Jn  cases  where  it  is  tecessary  to  expedite  de- 
livery, the  resistance  of  the  incompletely  dilated 
03  may  be  overcome  by  a  nunibor  of  incisions 
about  one  fourth  of  an  inch  in  depth,  made  with 
a  blnnt-pfiiiitod  bistoury  passed  between  the  cer- 
vix and  the  child's  head.  It  is  very  rare,  how- 
ever, that  this  otherwise  trivial  operation  is  really 
called  for. 

In  drawing  the  head  through  the  superior 
strait,  tho  tractions  should  bo  made,  aa  nearly 
as  the  periuEi'um  will  permit,  vertically  down- 
ward. In  doing  tliis,  however,  cure  must  lie  taken 
lest  the  pelvic  curve  be  brought  so  far  forward 
above  tlie  .symphysis  pubis  as  to  subject  the  ma- 
ternal tissues  to  injurious  pressure.  On  the  other  band,  it  is  nec- 
essary not  to  prematurely  raise  the  handles  of  the  forceps,  as,  in  that 
case,  tho  head  is  simiily  crowded   forcibly  against  the  anterior  pel- 
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vie  wall.  The  best  means  of  avoiding:  these  two  diflScultios  is  to  ex- 
ercise great  [jatience,  aud  bo  content  with  a  very  gradual  advance  of 
the  head,  as,  by  omitting  anything  like  rnde  force,  the  risks  arising 
from  misdirt'ctt'd  tractions  art-  kept  within  the  limits  of  safety.  Many, 
indeed,  SL-uk  to  prevent  tlie  anterior  pressure  of  the  forceps,  by  placing 
tlio  left  hand  upon  the  lock,  and  using  it  as  a  fulcrum  around  Avhich 
rotation  of  the  instrument  is  ellected.  As  the  right  hand  has  then 
to  be  employed  at  the  same  time  to  make  tractions  and  to  raise  the 
handles,  the  method  requires  both  strength  and  expertness  to  be  suc- 
cessful. 

In  all  high  operations  where  the  cervix  is  sufficiently  dilated,  I 
can  not  ton  strongly  reeommond  tlic  ingenious  forceps  of  M.  Tamicr, 
whieli,  by  its  construction  and  notion,  obviates  to  a  great  extent  the 
foregoing  objections  to  the  more  familiar  models. 

M.  Tarnier's  forceps  possesses  two  original  features  :  1.  Tlie  shanks, 
in  place  of  running  forward  continuous  witli  the  pi'lvic  curve,  are  bent 
backward,  so  iliat  the  handles,  when  placed  horizontally,  lie  about 
three  and  a  batf  inches  above  the  plane  of  the  posterior  curve  of  the 
blades.  Tfiis  Tarnier  curve  makes  it  possible  to  bring  the  blades  well 
forward  in  tlie  sides  of  tlie  pelvis  without  subjecting  the  soft  parts 
above,  or  the  porina-um  below,  to  pressure.  A  transverse  screw,  cross- 
ing the  handles  below  the  lock,  approximates  the  blades  to  the  sur- 
faces of  the  child's  head.  2.  Two  movable  traction-rods  arc  attached 
to  tht;  lower  curvature  of  the  blades.  Tiifsu  rods  are  curved  to  corre- 
spond to  the  lower  border  of  the  shanks,  to  which,  when  not  in  use, 
they  are  affixed  by  projecting  pegs.  When  the  instrument  is  adjust-ed, 
the  outer  ends  of  the  traction-rods  are  detached  and  inserted  into  a 
)ckct-joint  belonging  to  a  strong  steel  bar  with  a  downward  curve, 
ind  furnished  with  a  transverse  handle  which  can  be  moved  in  any 
direction  by  means  of  a  universal  joint.  Tractions  are  made  by  means 
of  this  trans^crso  handle  alone.  As  the  head  descends,  the  handles 
proper  rise  ujjward  and  serve  as  an  itjdcx  to  show  tlie  direction  in  which 
the  force  should  be  exerted.  By  simply  raising  the  traction-rods  in  a 
line  with  the  curved  shanks,  the  blades  of  the  forceps  swing  always  in 
the  transverse  diameter,  and  the  heati  follows  as  nearly  as  possible  the 
axis  of  the  pelvis.  To  one  accustomed  only  to  the  familiar  forceps, 
the  facility  with  which  delivery  can  be  accomplished  by  Tarniers  in- 
strument would  seem  hardly  credible. 

Mr.  Stohlmann  has  moditied  for  me  the  original  forceps  of  Tarnier 
by  making  the  blades  much  lighter,  modeling  them  somewhat  after 
those  of  the  well-known  instrument  of  Wallace.  This  alteration  makes 
their  application,  especially  in  contracted  pelves,  or  through  an  imper- 
fectly dilated  os,  a  ranch  easier  matter.  In  jilace,  too,  of  the  very 
tclunisy  siiekL't-joiiit  into  which  the  traction-rods  are  inserted,  he  has 
rgub.ilituuil  tlu'  kiv  arrangement  shown  in  Fig.  159,  by  means  ol 
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tho  handle  can  be  adjusted  or  removed  in  a  few  seconds  of  time.  These 
improvements  do  away,  to  u  great  extent,  with  the  vmhandiuess  of  the 
older  model. 


®-=^ 


Fio.  159. — Author's  modiflcatiou  of  Tarnter'a  fbrceps. 

As  the  solidity  of  the  shanks  prevents  the  blades  from  springing', 
the  amount  of  pressure  iipon  tlie  head  requisite  to  keep  the  instrument 
from  slipping  has  been  found  in  practice  not  to  prove  an  element  of 
danger  to  the  child. 

When  the  head  has  been  brought  to  the  floor  of  the  pelvis,  nnlcflS 
the  occiput  has  ])reviously  turned  tu  the  frmit,  it  is  a  good  plan  to  re- 
move the  forceps  and  wait  a  little  while  to  allow  spontaneous  rotation 
to  take  place.  Indeed,  it  is  a  question  whether  axis-traction  forceps 
should  be  enijiloyed  at  all  at  the  inferior  strait.  Unless  accurately 
applied  to  the  lateral  surfaces  of  the  child's  head,  the  backward  curvOi 
80  useful  at  iho  brim,  is  apt  to  cut  deeply  into  the  jiosterior  vaginal 
wall  as  soon  as  the  converging  soft  parts  embrace  tightly  the  advancing 
head. 

Forceps  in  Occipito-posterior  Positions, — So  long  as  the  occiput 
looks  to  the  rear,  it  is  the  rule  in  midwifery  practice  to  refrain  from 
the  use  of  forceps,  which,  of  necessity,  prevents  forward  rotation  from 
taking  place.  An  exception  to  this  rule,  however,  arises  in  ca^es  of 
a  near  danger  to  cither  mother  or  child  demanding  speedy  delivery. 
As  attempts  to  roUite  the  occiput  around  to  the  symphysis  by  instru- 
mental means  are  rarely  successful,  it  is  advisable  under  such  circum- 
stances to  apply  the  forceps  dii-ectly  to  the  sides  of  tlie  child's  head, 
and  to  iaiitato  during  delivery  the  mechanism  of  labor  in  oecipito-jws- 
tcrior  positions.  If  the  sagittal  suture  occupies  an  oblique  diameter, 
the  forceps  should  be  api>lied  in  the  opposite  oblique  diameter.  As  the 
head  descends,  the  occiput  should  be  turned  into  the  hollow  of  the 
sacrum.  At  first,  truetions  slunild  bo  made  directly  downward  until 
the  forehead  has  passed  under  tho  pubic  arch,  and  the  anterior  fonto- 
nolle  makes  its  appearance  at  the  vulva  ;  then,  by  raising  the  handles, 
the  small  fontanelle  should  be  brought  forward  to  tho  commissure,  and, 
finally,  as  the  vertex  emerges  from  tho  vulva,  the  handles  should  be 
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slowly  depressed  to  aid  the  movoment  of  extension  by  which  the 
delivery  of  the  face  nnd  chin  bencntli  the  pubic  arch  ia  accom- 
phshed. 

Forceps  in  Face  Presentations. — When  the  fmco  is  deep  in  the  pelvis 
and  the  eliiii  lia.n  rotated  to  the  front,  forceps  applications  are  easy  and 
do  not  differ  materially  from  those  in  vertex  presentation,  except  tbut 
care  should  Iw  taken  to  direct  the  blades  far  cnou<jfi  backward  to  se- 
curely seize  the  occipital  extremity  of  the  child's  head.  Tractions 
filiould  be  matle  in  an  horizontal  direction  until  the  chin  has  been 
brought  well  under  the  symphysis  pubis,  when  the  handles  phould  be 
raised  to  lift  the  cranial  vault  over  the  ]>crina'uni.  In  nblif[ue  mento- 
anterior positions,  Spiegelberg  advises  iutroducin<^  first  the  blatle  cor- 
rci'iwnding  to  the  chin  (])osterior  blade),  as,  in  udjus^tinff  the  gecond 
blade  and  locking  the  forceps,  s^jontaneoua  rotation  usually  takes 
place. 

In  deep  transverse  positions,  forceps  operations  sliould  be  deferred 
aa  long  as  possible,  as  tardy  rotation  of  the  chin  to  the  front  is  a  physi- 
ological peculiarity  in  face  presentations.  The  forceps  sh<nild  ho  ap- 
plied in  ;m  ohlicpie  diameter,  with  the  concavity  of  the  bludex  directotl 
to  the  fide  of  the  chin.  Chin  right,  introduce  the  riglit  blade  jms- 
teriorly,  and  bring  the  left  blade  forward  to  the  left  tubercnlum  ilio- 
pubicum.  An  effort  should  then  be  made  to  rotate  the  chin  to  the 
front.  If  the  attempt  prove  successful,  the  forceps  should  be  un- 
locked, and  the  blades  readjusted  U^  the  latonxl  surfaces  of  the  head. 
Tractions  when  the  face  is  transverse  should  not  be  attempted.  The 
wide  separation  of  the  blades  makes  it  necessary  to  compress  the  lian- 
dles  firmly  to  prevent  slipping.  When  this  is  done,  presf^ure  upon  the 
neck  and  thorax  is  unavoidable,  so  that  extraction  without  sacrificing 
the  life  of  the  child  is  hardly  poH.«iblo. 

In  high  transverse  positions,  forceps  should  not  bo  used,  as  rota- 
tion is  not  then  i>crniis.sible,  and  the  bhulo*.  apj)licd  i<y  the  neck  and 
thorax  on  the  one  side  and  upon  the  cranium  on  tlie  other,  can  not, 
for  the  reasons  jnst  given,  be  safely  employed  in  extraction.  The 
choice  in  such  cases,  when  speedy  delivery  is  calle^l  for,  lies  between 
version  and  craniotomy. 

In  men  to-posterior  position.*,  the  rotation  of  the  chin  to  the  front 
by  repeated  ap]ilications  of  the  forceps  is  inadmissible.  In  practice, 
such  efforts  do  not  succeed,  while  they  arc  calculated  to  inflict  injury 
ii|>on  both  the  mother  and  t!ie  child.  Usually,  if  delivery  becomes 
necessary  because  of  danger  to  the  mother,  craniotomy  should  be  re- 
sorted to,  Smellic,  Ilicks,*  and  Braun,  of  Vienna,  have,  however, 
each  reiKirt.ed  a  cjise  of  forcC[»3  delivery  by  drawing  the  chin  down  over 

"  fTirKfl,  "  On  Two  Ca#e«  of  Face  Prescntntionft  in  thn  Mcnto.postorior  Po^ilion," 
"  Trftiis.  nt  the  Ob«tet.  Sac  n"  '  "^L  rii,  p.  5tt.     Uickts  lil<cwi:»c  reporu  Uic  c«»ea 

of  Smcllio  aiwl  Draim 
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the  haudle  cau  be  adjusted  or  i-eraoved  in  a  few  seconds  of  time.  These 
improvements  do  away,  to  u  great  extent,  with  the  unhaiiditiess  of  the 
older  model. 


®-^ 


Fio.  159. — Author'a  modtflcation  of  T&mior's  foroops. 

As  the  solidity  of  the  shanks  prevents  the  blades  from  springing, 
the  amount  of  pressure  upon  the  head  requisite  to  keep  the  iustrument 
from  slipping  has  been  found  in  practice  not  to  prove  an  element  of 
danger  to  the  child. 

When  the  head  has  been  brought  to  the  floor  of  the  pehis,  unless 
the  occiput  has  i>reviously  turned  Lo  the  front,  it  is  a  good  j^lan  to  re- 
move the  forceps  and  wait  a  little  while  to  allow  spontaneous  rotation 
to  take  place.  Indeed,  it  is  a  (piestion  whether  axis-traction  furccpa 
Bhould  be  employed  at  all  at  the  inferior  stntit.  Unless  accurately 
applied  to  the  lateral  surfaces  of  the  child'd  head,  the  backward  curve, 
so  useful  at  the  brim,  is  apt  to  cut  deeply  into  the  ])osterior  vaginal 
wall  as  soon  as  the  converging  soft  parts  embrace  tightly  the  advancing 
head. 

Forceps  in  Occipito-posterior  Positions,— So  hmg  as  the  occiput 
looks  to  the  rear,  it  is  the  rule  in  midwifery  practice  to  refrain  from 
the  use  of  forceps,  which,  of  necessity,  prevents  forward  rotation  from 
t.aking  ])lace.  An  exception  to  this  rule,  however,  arises  in  casc-S  of 
a  near  danger  to  either  mother  or  child  demanding  siieedy  delivery. 
As  attempts  to  rotate  the  occiput  around  to  the  symph^-sis  by  instru- 
mental means  are  rarely  sueeessfu!,  it  is  advisable  under  such  circum- 
stances to  apply  the  forceps  directly  to  the  sides  of  the  child's  head, 
and  to  imitnte  during  delivery  the  mechanism  of  labor  in  occipito-iws- 
terior  positions.  If  the  sagittal  suture  occupies  an  oblique  diameter, 
the  forcejfs  should  be  applied  in  the  opposite  oblique  diameter.  As  the 
head  descends,  the  occiput  should  be  turned  into  the  bolloAv  of  the 
sacrum.  At  first,  tractions  should  be  made  directly  downward  until 
the  forehead  has  ])assed  under  the  pubic  arch,  and  the  anterior  fontfl- 
nelle  makes  its  appearanee  at  the  volva  ;  then,  by  raining  the  handles, 
the  small  fontanelle  should  be  brought  forward  to  the  commissure,  and, 
finally,  as  the  vertex  emerges  from  the  vulva,  the  handles  should  be 
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slowly  depressed  to  aid  the  movement  of  extension  by  which  Uie 
delivery  of  the  face  and  chin  beneath  the  pubic  arch  is  accom- 
plished. 

Forceps  in  Face  Presentations, — When  the  faw  is  deep  in  the  pelvis 
and  tlie  chin  lias  rotixted  to  the  front,  forceps  apphcations  are  easy  and 
do  not  differ  materially  from  those  in  vertex  presentation,  except  that 
care  should  be  taken  to  direct  tlio  blades  far  eiiongh  bsickward  to  se- 
curely seize  the  occipital  extremity  of  the  chihTti  head.  Tractions 
should  be  made  in  an  horizontal  direction  until  the  chin  has  been 
hrou<rht  well  under  the  symphysis  pubis,  when  the  Imndlea  should  be 
raised  to  lift  the  cninial  vault  over  the  jwrinEvuni.  In  oblirjue  ment*)- 
anterior  positions,  Spiege]l)crg  advises  introducing  first  the  bhuto  cor- 
res]X)nding  to  the  chin  (i>osterior  blade),  as,  in  adjusting  the  second 
blade  and  locking  the  forcep;?,  spontaneous  rotation  usually  takes 
place. 

In  deep  transverse  positions,  forceps  operations  should  be  deferred 
88  long  as  possible,  as  tardy  rotation  of  the  chin  to  the  front  is  a  physi- 
ological peculiarity  in  face  presentations.  The  forceps  shmild  be  ap- 
plied in  an  ubli<|iie  diiimetoi-.  with  the  concavity  of  the  filiidos  directed 
to  the  side  of  the  cfiin.  Chin  right,  introduce  tlie  rigiit  blade  pos- 
teriorly, and  bring  the  loft  blade  forward  tn  the  left  tuberculum  ilio- 
pubicnm.  An  effort  should  then  be  made  to  rotate  the  cliin  to  the 
front.  If  the  attempt  prove  successful,  the  forceps  should  be  un- 
locked, and  the  blailcs  readj\isted  ta  the  lateral  surfaces  of  the  heatl. 
Tractions  when  the  face  is  tran>;vtr.sc  should  not  be  attempted.  The 
wide  separation  of  the  blades  makes  it  necessary  to  compress  the  han- 
dles firmly  to  prevent  slipping.  When  this  is  done,  jtrossure  upon  the 
neck  and  th(»rax  is  unavoidable,  so  that  extraction  without  sacrificing 
the  life  of  the  child  in?  hardly  pos«-ible. 

In  high  transverse  positions,  forceps  should  not  be  used,  as  rota- 
tion is  not  then  permissible,  and  the  blades,  ajiiplied  to  the  nock  and 
thorax  on  the  one  side  and  upon  the  cnmium  on  the  other,  can  not, 
for  the  reasons  jn?t  given,  be  safely  employed  in  extraction.  The 
choice  in  such  cases,  when  speedy  delivery  is  called  for,  lies  lietween 
version  and  craniotomy. 

in  mento-posterior  positions,  the  rotation  of  the  chin  to  the  front 
by  repeated  ajyplications  of  the  forceps  is  inadmissible.  In  practice, 
sach  efforts  do  not  succeed,  while  they  are  calculated  to  inflict  injury 
upon  both  the  mother  and  the  child.  Usually,  if  delivery  l>ecome9 
necessary  because  of  danger  to  the  mother,  cranitilon»y  should  be  re- 
flortod  to.  Smellie,  Hicks,*  and  firaun,  of  Vienna,  have,  however, 
each  re])orted  a  case  of  forceps  delivery  by  drawing  the  chin  down  over 

♦  HicK9,  "  On  Two  CAft!9  of  Face  Prefl^ntatloiis  in  tl»o  Mcuio-|ioslorior  Prtsiilon," 
**  Tr&na.  of  the  OI)^tct.  Soc.  of  London,"  vol.  vit,  p.  r>C.     Qicks  likewise  rv>porl«  the  cases 
of  Smcllic  and  Drtun. 
23 
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the  sacrarn  and  porinfEum,  when  the  occiput  and  calvarium  frlidcd 
uuderneath  the  piibes.     In  two  cases,  I.  E.  Taylor*  extracted  the  chil- 
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Via,  IflO. — Taylor's  method  in  mcnto- posterior  positions  of  the  foco. 

(iren  with  straight  forceps  after  bilateral  incision  of  the  perina?um. 
l^nfortiumtvly,  huth  children  were  dead  before  the  operation  wajs  un- 
dertaken. 


CHAPTER  XX. 


EXTRACTION  AV  FOOT  AND  BREECU  PRESEXTATIOXS. 

Extraction  io  pelvic  presentations. — Attitude  of  the  phjsician. — Prognos>ia. — Position.— 
Extraction  of  trunk. — Extraction  by  the  feet ;  by  tlio  breech. — Management  of  tlic 
cord. — Liberation  of  tlie  arms. — Gxcoplinnal  c«.'<cs. — Extraction  of  tlio  bead. — 8nieU 
lie'fl  metliod. — Veit'a  method. — Head  at  brim.— Prague  method. — Forceps  to  tlie  after- 
coining  head. 

We  have  already  seen,  in  studying  the  management  of  breech  pres- 
cntatione,  that  the  attitude  of  the  physician  during  delivery,  so  lon^ 
as  no  immediate  danger  threaten.^  either  the  mother  or  the  child, 
should  be  one  of  watchful  observation.  A&  a  rule,  the  results  to  the 
child  arc  uuciuestionably  more  favorable  when  Xatiire  docs  her  work 
unaided.      Should,  however,  there  be  any  faltering  in  the  natural 

*  Tatloh^  "On  the SpontaneouB  and  Artificial  Dcllreiyof  the  Child  in  Face  Prcsenta* 
doHB,"  "  N.  Y,  Med.  Jo.ir.,"  Nov.,  1869. 
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forces,  the  physician  should  be  in  readiness  to  avert  by  prompt  inter- 
ference the  perils  which,  in  pelvic  presentations,  are  associated  with 
delay.  When  an  artificial  breoch-presontation  has  been  produced  by 
internal  version,  immediate  extnictinn  is  usually  advisable,  as  the  act 
of  version,  when  the  entire  hand  has  to  be  introduced  into  the  uterus, 
is  apt  to  compromise  the  safety  of  the  child. 

Strong  uterine  contractions,  a  roomy  pelvis,  a  dilated  cervix,  and 
a  relaxed  state  of  the  vaginal  outlet  arc  conditions  highly  favorable  to 
the  success  of  tlie  operation.  Under  such  circnmstances,  artificial 
delivery  can  be  performed  with  celerity  and  ease.  But  these  condi- 
tions, however  desinible,  are  not  absolutely  indispensable.  Thus,  ox- 
traction  is  rarely  indicated  if  tiie  pains  are  good  ;  it  is  often  necessary 
to  deliver  before  the  cervix  has  rojiched  the  desirable  degree  of  dilata- 
tion ;  and  it  is  possible  to  drag  the  head  of  the  child  through  a  moder- 
ately contracted  pelvis  without  inflicting  upon  it  any  ]x>rraanent  in- 
jury. There  is  always  danger,  however,  in  the  last  two  cases,  of 
not  being  able  to  extract  the  child  rapidly  enough  to  save  it  from 
asphyxia. 

The  prognosis  for  the  mother  is  generally  favorable.  Still,  lacera- 
tions are  apt  to  follow  the  forcible  delivery  of  the  head  through  the 
undilated  cervix. 

Extraction  is  commonly  performed  with  the  patient  on  her  back. 
In  easy  cases  she  may  occupy  the  usual  position  in  bed.  wliilc  the  phy- 
BJcian  places  himself  at  her  side.  If  difficulty  is  anticipated,  the  pa- 
tient should  be  placed  crosswise,  with  hips  raised  by  a  hard  cushion, 
and  brought  over  the  edge  of  the  bed  ;  or,  better  still,  may  be  placed 
upon  a  table,  as  the  oj>erator  is  then  enabled  to  draw  downward  in  the 
direction  of  the  superior  strait  without  kneeling  before  her.  It  is  de- 
sirable to  have  two  assistant's  to  hf>ld  the  ])atient's  knees.  To  one  of 
these  should  likewise  l>e  assigned  the  duty  of  making  firm  pressure, 
during  extraction,  uptm  the  fundus  of  the  uterus.  If  ana-sthesia  is 
thought  necessary,  a  third  assistant  will  be  required.  The  t|ue3tion 
of  anfiesthcsia  is  not  always  easy  to  decide.  Useful  in  unndy  ])atient8, 
and  where  the  entire  hand  must  be  passed  into  the  vagina,  \is  occa- 
sional suspensive  action  n|M)n  the  uterine  pains  and  the  loss  of  the 
cooperation  which  intelligent  patient;?  are  capable  of  affording  are 
alloys  to  its  heneficent  action  in  stilling  pain.  My  preference  is  to 
anBBsthetize  lightly  at  first,  and  tlicn  Ix'  guided  by  events  as  to  whether 
the  insensibility  shull  bo  subsequently  made  ctimplete  or  the  patient 
be  allowed  to  return  to  jiartiul  consciousness. 

As  in  all  obstetrical  ojx'rations.  care  should  bo  taken  to  insure  the 

Bmptying  of  the  bladder  and  rt^ctum,  and  the  operator  should  have  in 

'teadiness,  in  ca-se  of  neeil,  forceps,  a  soft  fillet,  warm  napkin;^,  hot  and 

cold  water,  and  a  small  catheter,  for  use  should  the  child  be  bom  in 

a  state  of  partial  asphyxia. 
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The  operation  is  divisible  into  three  acts  :  1.  Extraction  of  the 
trunk,  as  far  as  the  shoulders ;  2.  Extraction  of  the  arms ;  3.  Ex- 
traction of  the  head. 

FifiST  Act  :  Extraction  of  the  Truxk  to  the  Shoulders. 

The  extraction  of  the  trunk  should  take  place  slowly,  with  pauses 
between  the  tractions,  in  imitation  of  the  uterine  expellent  forces. 
Tractions  are  best  made  during  the  pains  only,  when  the  hitter  do  not 
recur  at  too  long  intervals.  It  is  dei-irable  that  t!ie  uterus  be  closely 
retracted  upon  the  child  during  t!ie  entire  jwriod  of  its  expulsion. 
Where  this  does  not  occur,  the  arms  are  liable  to  be  brushed  upward 
to  the  side.s  of  the  child's  head,  the  chin  to  become  extended,  and  the 
mechanism  of  the  houd-dolivery  to  be  disturbed.  Haemorrhage,  too, 
is  more  likely  to  follow  busty  delirery  than  where  the  uterus  has  had 
time  to  pass  slowly  into  a  state  of  complete  retraction.  When,  there- 
fore, it  is  neccssarj-  to  extract  during  the  intervals  between  tlie  pains, 
firm  pressure  should  be  made  upon  the  uterus  through  the  abdominal 
walls,  so  as  to  maintain  them  in  close  contact  with  the  foetus.  Steady 
tractions  are  preferable  to  pendulum  movements.  Tractions  should 
be  made  downward  imd  backward,  in  the  direction  of  the  sujorior 
strait,  until  the  breech  mcctu  witii  tlie  resistance  of  the  floor  of  the 
pelvis. 

These  general  rules  arc  applicable  to  every  case  of  extraction. 
Special  differences  of  procedure  result  from  the  presentation  of  one  or 
both  feet,  and  of  tlic  entire  breech. 

Extraction  by  the  Feet. — If  a  single  extremity  presents,  the  foot 
should  be  tjcizcd  between  the  middle  and  index  finger,  with  the  thumo 
upon  the  sole.  It  is  not  necessary  to  go  in  search  of  the  Sfcond  foot, 
unless  it  crosses  the  lirst,  or  is  reflected  upward  over  the  child's  back. 
When  the  leg  is  drawn  outside  of  the  vulva,  it  should  be  wrapped  in  a 
warm  napkin,  and  gnisped  by  the  entire  hand.  Always,  in  seizing  a 
limb,  the  thumb  should  be  directed  upward  and  applied  to  the  dorsal 
surface.  The  napkin  serves  partly  to  prevent  the  hand  from  slipping, 
partly  to  protect  the  surface  from  air,  whicli  at  times  is  capable  of 
exciting  reflex  respiratory  movements.  Tractions  sliould  be  ma<lc 
downward,  to  avoid  friction  at  the  symphysis  pubis.  Until  the  pelvis 
is  delivered,  the  child  should  be  seized  as  near  the  maternal  parts  as 
possible.  The  hand,  therefore,  should  be  shifted  upward  a.s  the  limb 
is  drawn  out  of  the  vulva.  Whichever  extremity  is  seized  rotate?  for- 
ward under  the  sympliysts  pubis  during  extraction.  iSo  soon  as  the 
breech  reaches  the  pelvic  iioor,  traction  should  be  made  raoro  in  an 
upward  direction,  to  facilitate  the  passage  of  the  buttocks  over  the 
pcrina?um.  After  the  breech  has  cleared  the  vulva,  the  index-finger 
of  the  free  hand  should  be  carefully  inserted  into  the  fold  of  the  ]HiS- 
torior  thigh,  while  the  thumbs  of  both  hands  are  placed  upon  tho 
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sacrum.    During  the  subseqneut  extraction  of  the  trunk,  the  lower  leg 

falls  from  the  vagina  without  special  assistance. 


Fia.  101. — Method  of  Mudng  both  ibet. 


If  both  extremities  present,  they  slinuld  be  seized  so  that  the  mid- 
dle finper  is  jiliiced  between  the  feet,  while  the  index  and  ring  tingers 
encircle  the  external  malleoli.  After  they  have  passed  sufficiently  far 
outjiide  the  vulva,  the  left  leg  should  be  seized  with  the  left  hand,  and 
the  right  foot  with  the  right  hand.  During  extraction  the  normal 
rotation  of  the  child  may  he  aided  by  dragging  with  somewhat  greater 
force  up(m  the  lim!>.  which  should  be  turned  to  the  front. 

Extraction  by  the  Breech. — ANheu  tlie  breech  alone  presents,  it 
may  bo  thought  best  to  eecuro  a  foot,  previous  to  the  descent  of  the 
child  intxi  the  pelvis,  as  a  prophylactic  measure,  in  case  extraction 
should  subsequently  be  found  necessary.  In  this  event,  with  both 
feet  reflected  upward,  the  hand  slundd  be  passed  over  the  ant<'ri(>r 
surface  of  the  child  to  the  knee  of  the  front  extremity  ;  the  thumb 
fihoald  then  be  placed  iu  the  popliteal  space,  while  four  fingers  graap 
the  leg,  flex  it  upon  tho  thigh,  and  draw  it  down  into  the  va^na. 
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This  operation  is  facilitated  by  placiug  the  patient  upon  the  side  to 
which  the  child's  feet  are  turned. 

After,  however,  the  breech  has  onco  fairly  engaged  in  the  pelvis, 
the  execution  of  this  inanonivrc  is  no  longer  ea<y.  The  attem])t  to 
bring  down  an  extremity  by  the  side  of  the  breech  in  the  jielvis  is 
liable  to  cause  fracture  of  the  thigh.  Then,  too,  the  introduction  of 
the  hand  is  not  always  possible  without  the  cxerci.-c  of  an  unjuritifi- 
able  degree  of  force.  In  such  cases  an  attempt  ehould  ho  made  to  push 
the  ftvtn^  downward  during  the  pains,  by  graduated  jjretiynre  upon 
the  fundus  of  the  uterus.  Should  this  measure  prove  insufficient, 
manual  extraction  should  be  attempted.  To  this  end  the  indei-finger 
of  one  liand  fihonld  be  inserted  into  the  fold  of  the  anterior  thigh,  and 
traction  made  dir<.*etly  downward.  By  seizing  the  wrist  of  the  hand 
which  is  hooked  into  the  thigh  with  tlie  disengaged  hand,  an  increase 
of  traction  power  can  be  exerted.  Where  the  breech  is  low  enough 
down,  both  index-fingers  may  he  eni])loyed — the  one  in  the  anterior 


\ 
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and  the  other  in  the  jioiterior  groin.     Extraction  is  then  effected  by 
alternately  raising  and  depressing  the  pelvic  extremity. 
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Sometimes  the  resistance  of  tire  soft  parts  ia  such  as  to  set  all  our 
best  efforts  iii  tlie  way  of  manual  extraction  at  detiance.  Then  a  beg- 
garly array  of  alternatives  present  themselves  to  ua.  These  are :  1. 
The  blunt  hook,  which  should  be  passed  upward  in  the  direction  of 
the  ci)ild*s  forward  knee,  and  then  turned  and  withdrawn  so  as  to 
bring  the  curved  extremity  into  the  groin.  The  blunt  hook  furnishes 
a  good  hold,  and  may  be  used  to  mntcrially  further  delivery.  Some 
contusion  is.  however,  inevitable  from  its  employment.  Great  care 
must  be  exercised  to  see  that  the  instrnnient  is  well  idnced.  Should 
it  slip  forward  upon  the  thigh  during  tractions,  the  thigh-bone  is  liable 
to  be  fractured.  The  risks  to  the  child,  from  even  its  careful  employ- 
ment, are  so  great  that  the  blunt  hook  is  rarely  used  excepting  where 
the  child  is  believed  to  have  jjcrished.  2.  The  lillet,  formed  of  a  silk 
handkerchief,  a  skein  of  worsted,  a  wide  strip  of  linen,  or  of  any  soft 
material,  which,  when  piiased  around  the  thigh,  maybe  used  to  aid  ex- 
tracti(»n.  In  ])lucing  the  fillet,  one  end  may  be  knotted,  or  rolk-d  into  a 
ball,  and  conveyed  by  the  index  and  middle  fingers  around  the  anterior 
thigh,  or  an  English  elastic  catheter,  having  been  first  guided  uruund 
tiio  groin,  may  be  employed  to  draw  the  fillet  into  position.  Before 
extracting,  ])ains  should  be  taken  to  see  that  the  liOct  is  smoothly  ad- 
justed, and  fits  well  into  the  flexure  of  the  thigh.  To  its  use  it  has 
been  objected  that  the  fillet  is  apt  to  become  twisted,  and,  when  moist- 
ened with  the  vaginal  socretiuns,  forms  an  uneven  bund  ca])able  of 
cutting  deeply  into  the  tissues.  While,  however,  these  drawbacks 
should  admonish  us  to  caution,  the  testimony  is  abundant  as  to  the 
serviceability  and  relative  safety  of  the  measure.  3.  The  obstetric  for- 
ceps may  bo  ajiplied  to  the  breech,  in  cases  where  the  latter  rests  upon 
the  floor  of  the  pelvis,  and  where  the  pains  are  insufficient  to  overcome 
the  resistance  of  the  |>eriuanmi.  The  emjdoyment  of  forceps  in  breech 
cases  has  been  generally  decried  from  theoretical  considerations.  The 
e.xperiences  of  Hater  and  Ilaake*  have,  however,  been  favorable.  The 
latter  limited  the  use  of  forceps  to  cases  in  which  the  breech  was 
already  in  the  pelvic  outlet,  and  after  complete  rotation  had  taken 
place.  The  forceps  was  applied  with  one  bhulo  over  the  posterior 
thigh,  and  the  other  over  the  sacnim,  with  the  extremity  of  the  latter 
blade  just  above  the  crest  of  the  ilium. 

Hanagem&nt  of  the  Cord. — So  soon  as  the  cord  has  passed  beyond  the 
vulva,  dragging  upon  the  navel  should  be  avoided  by  gently  pulling 
the  cord  downward  into  one  of  the  recesses  to  the  sides  of  tlio  prom- 
ontory until  some  resistance  is  experienced.  Sometimes  the  cord  is 
found  passing  between  the  child's  legs  and  up  over  its  back  to  the 
placenta.  Then  traction  should  be  exerted  uj)on  the  placental  extrem- 
ity, and  an  attempt  made  to  slip  the  looji  over  the  posterior  thigh.     In 

•  HtTFX,  "  Compendium  tier  Operatkitien,"  LcipaaR,  p.  20» ;  Haake,  "  Ucbcr  den 
Gcbrauc-h  dor  Kopfzangen  zur  Extraction,"  "  Arch.  f.  Gynaek,,"  lid.  si,  p.  OSS. 
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ihe  rare  cases  of  failure  to  ttbtiiin  its  rcleiisc,  and  wlierc  the  cortl 
wound  around  tlie  child's  body,  two  ligatures  should  ho  upplied,  und 
the  curd  be  divided  between  them,  whereupon  every  effort  should  be 
put  forth  to  complete  the  delivery  as  sjjeedily  as  possibla 

Second  Act  :  Liberation  of  tue  Arms. 

When  the  Arma  are  flexed  upon  the  Thorax. — Mter  providing  for 
the  siifcty  of  the  cord,  the  pelvis  of  the  rhild  should  be  .seized  in  the 
two  bunds  with  tho  lbundi«  n\i<)n  tfio  siieruni.  Traction  should  be 
employed  in  a  downward  direction  until  the  shoulder-blades  make 
tbeir  apjjcarancc.  Then  no  time  should  be  lost  in  liberatinjf  the  arms. 
If  the  hitter  arc  folded  upon  the  chest,  delivery  is  an  ea^y  matter.  The 
palmar  i?urfaceof  the  eorre>i})ondinp  bund  is  passed  over  tliehcllyof  the 
•child  to  the  posterior  arm  (back  to  the  right,  right  hand,  and  vice  vet' 
j?rtf),  while  the  extremities,  wra|)ped  in  a  warm  cloth,  are  drawn  in  the 
opposite  direction.  The  forearm  should  be  seized  as  near  the  wrist  us 
possible,  imd  be  brought  dnwn  over  tlieubdouien  to  the  side  of  the  child. 

When  the  Arms  are  extended. — Unless,  liowever,  great  care  has 
been  exerted  during  extraction  to  keep  the  uterus  by  external  pres8> 
ure  closely  in  e<mtact  with  the  fajtus,  the  friction  of  the  parturient 
canal  is  apt  to  brush  one  or  both  arms  upward  to  the  sides  of  the 
child's  head.  In  such  cases  the  difficulties  involved  in  liberating  the 
arms  are  often  very  great.  Here,  too,  owing  to  the  increased  amonnt 
of  space  afforded  by  the  curvatiirc  of  the  sacrum,  an  attempt  shotiUl 
first  be  made  to  release  the  posterior  arm. 

UeleaM  of  the  Posterior  Arm. — This  is  best  accomplished  by  draw- 
ing the  lower  extremities  strongly  upward  and  to  the  aide,  thereby  cau8> 
ing  the  posterior  shoulder  to  sink  deeper  in  the  pelvis  and  to  furnish 
more  room  for  the  introduction  of  the  hand  ;  thi-u  two  fingers  should 
be  passed  along  the  side  of  the  child  to  the  elbow-juint,  which  should 
be  pushed  across  the  face,  and  be  brought  down  over  the  thorax. 

In  case  the  foregoing  manonivre  can  not  be  ra]iidly  execut-ed,  the 
operating  hand  may  be  removed,  and  Ihe  extremities  of  the  child  may 
be  drawn  in  the  opposite  direction,  while  the  hand  which  nt  first  hwi 
seized  the  feet  or  breech  should  pass  upward  over  the  abdominal  sur- 
face to  Ibe  jiosterior  elbow,  and  bend  it,  with  two  fingers  in  the  joint, 
toward  the  anterior  pelvic  wall. 

Whether  the  hand  be  passed  behind  or  in  front  of  the  child,  it 
should  be  introduced  slowly  and  without  force  during  the  intermission 
between  the  pains.  Pressnre  should  always  be  made  at  the  joint,  and 
never  upon  the  iinmerus.  A  forgetfuluess  of  the  latter  rule  is  apt  to 
produce  fracture. 

Reletme  of  the  Anterior  Arm. — As  there  is  rarely  space  enough 
between  the  symphysis  and  the  .shoulder  to  allow  the  fingers  to  reach 
the  elbow,  it  is  customary  after  release  of  the  posterior  arm  to  rotate 
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the  trunk  so  as  to  bring  the  anterior  arm  backward  into  the  cavity  of 
the  sacrum.  This  is  uccomph'shed  either  by  clasping  the  thorax  in 
both  hands  and  rotating  while  pushing  the  thorax  inward,  or  better 
still  by  seizing  the  liberated  arm,  ajid  drawing  it  upward  under  the 
symphysis  pubis.  Indeed,  the  hitter  method  has  go  far  never  failed  me 
in  readily  securing  the  desired  rot^ation.  (If  the  back  is  turned  to  the 
left,  the  arm  should  be  drawn  upward  along  the  left  labinm  mnjus, 
and  vire  versa.) 

Exceptional  Cases. — The  shuulder?,  In  place  of  rotating  into  the 
conjugate  <lianieter,  may  enter  tran.sven«?ly  into  the  pelvis.  If  the 
back  then  be  turned  toward  the  symphysis,  the  hand  should  be  passed 
over  the  abdominal  surface  in  search  (>f  the  arms.  The  space  oppo- 
site the  sacrum  renders  this  movement  one  of  ciwy  execution.  When 
the  back  is  turned  to  the  rear,  so  long  as  the  arms  are  Bexed,  the  hand 
should  search  for  tliem  under  the  symphysis  pubis.  If,  however,  they 
are  extended  upon  the  sides  of  the  child's  head,  it  is  rarely  possible  to 
ptish  the  arms  forward  between  the  face  and  tlie  symphysis  pubis. 
An  effort  should  be  made,  therefore,  to  bring  one  arm  to  the  rear  by 
rotating  the  tliorax  with  tlie  hands.  Michaelia  succeeded  twice  in 
similar  caries  without  rotating  tlio  trunk,  by  pusliing  the  elbow  back- 
ward until  it  could  be  brought  below  the  side-wall  of  the  pelvis,  and 
then  drawing  the  forearm  over  the  thorax.  *  I  have  repeatedly  tested 
this  movement  in  p;issing  the  cadaver  of  an  infant  through  a  bony 
pelvis,  and  tind  that  it  can  be  accomplished  without  producing  fract- 
ure or  dislocation.  Of  course,  during  the  life  of  tiie  child  the  result 
may  be  different 

Sometimes,  in  rotating  the  shoulders,  the  anterior  arm  becomes 
displaced  backward,  so  that  the  forearm  is  thrown  across  the  neck  of 
the  child.  When  this  accident  is  of  recent  occurrence,  the  release  of 
the  arm  may  be  accomplished  by  pressing  the  thorax  of  the  child  back- 
ward into  the  genital  ])assiige,  and  rot,iting  the  body  in  the  reverse 
direction  from  that  which  produced  the  djfliculty.  If.  however,  trac- 
tions have  been  made  upon  the  child  until  the  head  has  entered  the 
j>elris,  the  arm  may  become  so  compres,scd  between  the  neck  and  the 
symphysis  pubis  as  to  render  its  liberation  a  very  difficult  if  not  im- 
possible task.  Then  every  resource  should  be  tjuickly  tested  to  turn  the 
shoulder  of  the  displaced  arm  to  the  rear,  either  by  mising  the  released 
arm,  or  by  rotating  the  thorax,  or  by  drawing  upon  the  elbow.  In  case 
of  failure  to  obtain  a  sjieedy  result,  extraction  may  be  attemj>tcd  with- 
out releasing  the  arm.  To  be  sure,  fracture  of  the  humerus  is  theri'by 
rendered  highly  probable,  but,  if  the  bystanders  are  forewarned  that 
the  risk  is  incurred  in  the  interest  of  the  child,  they  are  generally 
Tcndy,  where  the  life  of  the  latter  is  preserved,  to  condone  the  injur)'. 

In  setting  a  fractured  arm,  soft  pads  should  Imj  bandaged  upon  the 
*  UiCHAUia,  "  Abhudlanpcti,"  Kiel,  183R,  p.  'iM. 
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anterior  and  posterior  snrface  to  hold  the  extremities  in  position.  The 
posterior  pud  shoiUd  run  the  entire  length  of  the  arm ;  the  anterior 
pad  need  not  extend  below  the  elbow.  The  arm  should  then  be  band> 
aged  to  the  thorax.  In  two  or  three  weeks  consolidation  takes  place.* 
In  performing  artiticial  rotation,  it  is  well  to  bear  tlie  warning  of 
Dr.  Barnes  in  mind,  viz.,  "  That  the  atlas  forms  with  the  axis  a  rota- 
tory joint,  50  constructed  that,  if  the  movement  of  rotation  of  the  head 
be  carried  beyond  a  (juartor  of  a  circle,  the  articulating  surfaces  part 
immediately,  and  the  spinal  cord  is  compressed  or  torn."  f  Pains 
should  accordingly  be  taken  to  note,  when  a  half-turn  is  given  to  the 
body,  whether  the  head  follows  the  movements  of  the  trunk. 

Third  Act  :  Extractiox  of  the  IIead. 

In  the  extraction  of  the  head  we  have  to  distinguish — 1.  Cases  in 
which  the  head  has  entered  tlie  pelvis,  and  has  only  to  overcome  the 
ix*sistance  of  the  periua?um  ;  3.  Cases  where  tlio  head  is  retained  at 
the  brim  by  pelvic  contraction,  stricture  of  the  os  uteri,  extension  of 
the  chin,  or  insutlicieut  exjjulsive  action  exerted  by  the  uterus  and 
the  abdominal  muscles. 

1.   Extraction  of  the  head  after  it  has  entered  the  pelvis. 

Smellie's  Method, — In  the  so-culled  Smellie'a  method  the  trunk  of 
the  child  is  wrapped  in  a  warm  napkin  and  placed  astride  the  opera- 
tor's arm  ;  the  hand  is  then  passed  into  the  vagina,  and  the  index  and 
middle  lingers  are  pjiiced  upon  the  fossro  canina*  to  the  sides  of  the 
child's  nose.  By  this  means  flexion  of  the  head  is  induced.  At  the 
same  time,  upward  jiressurc  is  made  with  the  fingers  of  the  other  hand 
upon  the  occiput.  Then  by  raising  the  trunk  the  face  is  rolled  out 
over  the  pcrina-uni.  This  method  possesses  the  advantage  of  avoiding 
the  risks  of  injuring  the  child  wfiich  are  incident  to  the  other  proced- 
ures. It  requires  for  its  Buccessful  performance  the  completion  of 
rotation,  a  small  head,  and  a  lax  jierinttum. 

Combined  Traction  upon  the  Chin  and  Shoulders.— In  case  the  fore- 
going i)lan  is  not  followed  by  immediate  success,  the  two  fingers  upon 
the  fossa>  caninn>  should  be  introduced  into  the  mouth,  and,  by  press- 
ure u]>on  the  alvertlar  processes  of  the  lower  jaw.  Ilex  ion  should  bo 
accomplished.  With  the  fingers  of  the  other  hand  forked  upon  the 
shoulders  traction  should  be  made,  and  as  the  head  descends  the 
body  should  be  raised  by  the  joint  movement  of  the  two  arms,  where- 
by the  face  sweeps  over  the  perina'um.  By  the  combined  method 
there  is  obtained  tlie  greatest  amount  of  traction  force  in  combination 
with  the  least  degree  of  violence  to  the  child.  As  the  jwwer  is  exerted 
chiefly  upon  the  shoulders,  the  fingers  in  the  mouth  are  not  likely  to 
fracture  the  jaw,  but,  by  keeping  the  chin  flexed  and  drawing  gently 

♦  SriKOKLBEna,  "  Lohrlmch,"  etc.,  p.  80!). 

f  Bakmis,  "  Obst.  U|>crdtiouB,"  Am.  ed.,  p.  210. 
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npon  it,  the  danger  of  twisting  the  neck,  in  cases  where  the  rotation 
of  the  fuce  into  the  hollow  of  the  sacrum  is  incomplete,  is  avoided.* 
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Pio.  ISS.— ComUncd  tnotioo  upon  mouth  and  khouldcrs.    (Cliailly-IIonor^.) 

When  the  occiput  is  turtied  into  the  hollow  of  the  sacnim,  and  tlio 
forehead  is  jircssod  against  the  symphysis,  the  process  just  tleseribcd 
should  be  reversed.  As  the  fingers  are  forked  over  the  shoulders,  the 
back  of  the  child  should  rest  \\\nm  the  arm.  With  one  or  two  fin- 
gers of  the  other  hand  the  eliiu  should  be  flexed.  Traetiuns  should 
he  made  downward,  so  that  while  the  neck  rests  ui>ou  the  perinseum 
the  forehead  rotates  under  tlio  syrapliysie  pubis. 

Ordinarily,  when  the  head  enters  the  pelvis  in  a  transverse  direc- 
tion, the  occiput  rotfl,te.s  to  the  symphysis  pubis  during  extraction. 
Should  the  head,  however,  remain  with  its  long  diameter  in  the  trans- 
verse diameter  of  the  pelvis,  a  hand  introduced  into  the  vagina,  witU 
the  back  to  the  sacrum  and  the  fingers  over  the  child's  face,  may 
sometimes  be  successfully  employed  to  rotate  the  latter  into  the  sacral 
concavity. 

2.  Extraction  with  the  Head  at  the  Brim.— Schrocder,  and  a  con- 
siderable iiortinn  uf  tlu-  niodeni  (iormim  school,  employ  combined  trac- 
tion ujKMi  the  shoulder  and  chin  for  all  emergencies  alike,  whether  the 
head  be  high,  or  after  its  entrance  into  the  pelvis.  As,  however,  the 
life  of  the  child  depends  «iwn  the  speedy  extniction  of  the  linul,  it  is 
well  to  become  familiar  with  the  various  procedures,  aa,  by  passing 

*  The  combined  traction  upon  the  chin  and  «houldcra  ia  in  filtinnany  known  m  the 
Smcllic-Vcit  modified  nietl^od,  the  latter  having  warmly  advocated  liie  mensurc  in  1868. 
Clwilly,  howci'or,  long  before  spoke  of  it3  adoption  in  France,  and  uttributcd  its  intixKluo 
tion  to  Mnir.  La  ChajMsUe. 


OBSfTEntC 


% 


n^idlj  ttota  one  to  another,  a  gimiwfiil  nmlt  ii  ofioi  obCsined,  when 
£ulare  might  hare  foUov«d  ineSectaal  effortc  in  a  flmg^  dizectian. 

The  Pn^M  Method  oves  its  modem  mme  to  tfafe  adrocacj  of 
Kivifich,  Scuuoni,  and  iMagt^  all  represmtakiTcs  of  the  Prague 

fl^ooL  It  was,  bovnvr,  nearlj  a  oen- 
tarj  cailicr  deKiibcd  bj  Pogh.  It 
eowJutB  in  atanag  the  feet  with  one 
hand,  and  dinctmg  the  bod  v  of  the 
child  nearij  vertacallj  downward.  Tht> 
fingiers  nt  the  other  haad  air  hooked 
oTpr  the  gfaooHere  of  the  chDd,  90  that 
the  tips  rest  npon  the  onpfa-claTieBlar 
npan.  Trmetitm  n  esnted  br  boUi 
fauidd  Bmialtanwwiplj.  In  the  abeeoce 
of  pains,  external  pies^nre  npoa  the 
bead  should  be  made  br  an  asastaat 
throng  the  ahdiiinal  waUc  Cut 
shoold  be  taken  to  afad  twistii^  the 
neck,  and  to  pioscfye  the  normal  rela- 
tioBB  between  the  head  anid  the  shoal- 
den.  After  the  head  has  pneed  the 
brim,  and  fairij  entered  the  pelris,  the 
hand  npoD  the  neck  dioQld  be  Hn- 
pkjed  ae  a  folemm,  whQe  the  extrem- 
itin  am  nned  i^idlj  toward  the  A-^ 
donen  of  the  mother;  the  frictioM 
from  the  inner  snrfaee  of  the  qrmph jiift 
pushes  the  oecipat  npward,  and  foreet 
the  fact  to  descend  into  the  hollow  of 
the  sacrum  and  to  sweep  over  the  pe- 
riueam. 

When  the  chin  is  directed  te  the 
front,  and  at  the  same  time  is  anested 
at  the  symphysis  pabis.  if  the  ocdpot 
oecvpiea  the  hoIk>w  of  the  sacnim,  the 
body  of  dw  child  ahonld,  during  the 
tractions,  be  directed  towazd  the  abdomen  of  the  mother,  so  m  to 
cause  the  occiput  to  rotate  orer  the  perineum. 

FUeftlo  tht  Aikm-vmiMg  Hetd.— The  forceps  10  the  afteroomiag 
bead  has  been  eondeained  br  some  and  wannly  apfMOTod  by  otfienL 
As.  bowerer,  with  its  aid  I  have,  in  a  nsBber  of  inetanoes,  extueted 
children  alire  in  cases  where  the  faicgoag  methods  have  failed  mew 
it  is  now  mj  custom  to  have  the  blades  duly  warmed  and  ready  to  hu 
befon  attempting  manna]  extraetMm.  The  instrument  is  oecMonally 
jd  nse  in  eiroooniag  the  leaiitaaDe  of  a  rigid  perineum  in  stramgly- 
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juicl  lio  unv(\  («)  <lruw  Iho  face  into  the  sacrum.  Where  the  arrest  of  the 
hond  H  line  to  Hirictiire  of  the  os  externum  or  internum,  the  foreepa 
will  flometimefl  bring  the  head  rapidly  through  the.cerTix,  when  trac- 
tion Ufion  the  feet  only  serves  to  drag  the  uterus  to  the  vulva.  In 
Mtrietiire  of  the  eorvix,  iiowevcr,  great  care  must  be  exercised  to  avoid 
luccnif  i<iti,  i\H  iitider  no  eircumstunces  arc  extensive  ruptures  of  tho 
lower  ut-erino  srgnient  so  apt  to  follow  ae  in  the  forcible  extraction 
of  tho  ttfter-eoming  head.  Tlie  introduction  of  a  large-sixed  catheter 
into  the  fI)iM*H  iimuth  and  dnivving  back  the  [teriuffura  have  been 
fcHUid  iHi'ful  IIS  lumporary  moans  of  introihicing  air  into  the  child's 
lungs,  where  delay  attends  efforts  at  delivery. 

In  •'xlraeting  the  after-coming  head,  the  Taruier  forceps  is  par- 
ticnhirly  to  Le  rcuommended. 


CHAPTER  XXI. 


Cophnlio  rpMlonv— Ettwnal  method. — TomtilncU  mi-lbod. — Dusch. — D'Outrepont.— 
Wrljcht  — IIolil, — Hraxton  Hkks. — Podalic  Tcrsion. — Di-i>utnr  method. — Internal  ver- 
»\im. — Nfjjlwtod  veiftioH. — Use  of  tho  flllwi. 

Vkr-siox,  or  turning,  is  the  term  employetl  for  the  oiwrations  by 
meann  of  which  an  artirtcial  change  is  effected  in  the  presentation  of 
the  child.  It  compri<H?s  the  substitution  of  one  pole  of  the  foetus  for 
the  other,  and  the  conversion  of  an  oblique  or  shoulder  prcseutation 
into  one  in  which  tho  long  axis  of  the  foetus  corresponds  to  the  verti- 
dd  »x\*  of  tho  uterus. 

It  i«  cii«t4>raAry  to  dc«ignat«>  s|)ocific3illy  the  character  of  the  rersioa 
by  niontiontng — 1.  The  presentation  to  be  changed.  Thus,  version  is 
made  fiMin  the  head,  the  breech,  or  the  shoulder,  as  the  presenting 
jiwt.  iJ,  The  pnv«ent.Htion  to  Ix*  effeotetl.  The  term  cephalic  vension 
is  HKC^l  whcr\<  tlie  head  is  brought  to  the  brim  of  the  pelvi:;,  and  po- 
d^lic  versiion  when^  the  feet  arc  seised  and  the  extremitie«i  mado  tho 
present ii»g  |>artv  :i.  The  method  adopted  by  which  version  is  accom- 
pliohed.  Tho  exprvssiou  external  version  is  applied  to  manipalations 
excluMveW  through  the  abilominal  ^fc'aUs ;  internal  version,  to  the  in- 
f  1  of  Ihe  entire  hand  into  iho  ntenis ;  a»d  the  combined 

m  '  e5i!*i\<s  in  which  Iwth  h.'uid^  the  o»e  externally  and  the  other 

with  two  to  four  lingers  introduced  througk  tKeoe,  cooj*erate  totpfther. 

Oephttte  Vorsion.— When  it  is  simply  noqnirpd  to  rectify  a  faulty 
ktetion  (shoulder  or  transverse)*  without  refereooe  to  modify- 
iiMctftttce*,  c<t>)Mlie  tvfdoa  noqoertkwMMy  JcMtft*  the  praC-j 
la  |w»oti<>^  boire^r,  this  bmCIk>4  ivqoim  Uw  oooeancaefti 
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of  SO  many  favorable  conditiona  that  its  employment  is  very  limited. 
For  instunce,  there  must  bo  no  complications  which  call  for  rapid 
delivery.  It  would  bo  unsuitiible  in  proliipsic  of  the  cord  and  in 
cases  of  placental  prievia.  There  ehonkl  he  nothing  to  prevent  the 
child's  head  from  entering  the  brim  of  the  pelvis.  It  should,  there- 
fore, not  be  attempted  in  contracted  pelves.  A  prolapsed  arm,  unlesB 
previously  replaced,  would  render  the  operation  imposfiible.  The 
child  should  enjoy  a  considenible  degree  of  mobility.  An  abundance 
of  amniotic  fluid  contributes  much,  though  it  is  not  indispensable,  to 
success,  as,  even  after  the  rupture  of  the  membranes,  provided  the 
uterine  walls  are  sufficiently  relaxed,  the  head  may  be  brought  into 
the  pelvis.  Before  rupture,  excessive  sensitiveness  to  manipulations, 
and,  after  rupture,  rigidity  of  tlie  uterus  stand  in  the  way  of  success. 

The  operation  may  be  performed  by  either  the  external  or  the  com- 
bined method. 

Of  the  external  methods  tlie  best  is  that  which  is  known  as  Wi- 
gand's  (180T),  which  combines  a  suitable  position  of  the  mother,  with 
manipulations  through  the  abdominal  walls.  The  mother  is  at  first 
made  to  lie  upon  her  back,  with  knees  flexed,  and  with  the  abdomen 
eipt»8ed  or  covered  by  some  light  muteriul.  The  physician  stands  by 
the  side  of  the  patient,  looking  in  the  direction  of  ht-r  face.  He  be- 
gins by  laying  his  hands  fiat  upon  the  surface  of  the  abdomen,  and 
seeks  with  the  one  the  head  and  with  the  other  the  breech  of  the  fu-tus. 
During  the  intervals  of  the  jiains,  by  gentle  movements  of  the  two 
hauds  working  simultaneously,  he  strives  to  press  up  the  breech  and 
anterior  surface  of  the  child  and  to  bring  the  head  into  the  jielvic 
brim.  Should  the  uterus  harden,  all  friction  movements  of  the 
hands  should  cea^e,  and  the  efforts  of  tlie  ojiorator  be  confined  to 
holding  the  foetus  steady  in  the  position  previously  produced.  The 
movement  may  be  aided  by  turning  the  woman  upon  the  side  towainl 
which  the  head  is  directed.  As  the  fundus  of  the  uterus  sinks  to  the 
side  upon  which  the  woman  lies,  it  carries  the  bruoch  of  the  child 
with  it,  while  the  change  in  the  uterine  axis  tends  to  throw  the  ce- 
phalic end  in  the  oi>iiosite  direction. 

When  tlif  hcjid  is  once  brought  to  the  brim  of  the  pelvis  it  may  bo 
reiuined  in  nidi,  if  the  patient  lies  upon  her  side,  by  the  hand  of  an 
assistant,  or  by  a  small,  hard  pillow  pressed  firmly  against  it.  If  the 
patient  lies  upon  the  back,  two  compresses  may  be  laid  along  the  sides 
of  the  uterus  near  the  head,  and  a  bandage  applied  to  (he  abdomen  to 
keep  them  in  position.  When  the  pains  are  regular  ainl  the  cervix 
partially  dilated,  flxatiou  of  the  head  may  be  accomplished  by  ruptur- 
ing the  membranes  and  allowing  the  waters  to  e*oape.  Until  the  uterus 
retracts  down  upon  the  child,  the  hfiad  ahnnld  bo  iiold  at  the  brim  either 
by  the  two  hands  through  ^  or  by  the  thumb  and 

lour  fingers  of  one  hand  d  th  rough  the  cervix. 
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The  more  importunt  of  the  comhined  methods  arc  those  oi  tmt 
D'Outrepont,  Wright,  Uohl,  and  Bnixton  llicksi.  They  have  in  cum- 
raon  the  simultaneous  cmjiloyment  of  llie  external  and  internal  hand. 
They  differ,  however,  in  detail.  The  methods  of  Bu£ch  and  D'Outit- 
ixjut  have  now  chiefly  an  historical  interest.  Busch  introduced  the 
hand  coiTOsiK)nding  to  the  child's  head  through  the  vagina  and  cervix, 
while  counter-pressure  was  made  with  the  other  hand  ujion  the  fandai 


Fio.  1S7.— D'Outropont's  method,  modified  by  ScanxoDi. 

uteri.  The  back  of  the  hand  is  at  first  directed  to  the  front.  When, 
howeverj  its  widest  portion  lias  passed  uhove  the  syra]>hygi8  pobis,  tint 
hack  of  the  hund  is  turned  to  t!ie  concavity  of  the  sacrnm,  and  the  fin- 
gers arc  pushed  up  with  care  between  the  mombriiui's  imd  the  uterud  to 
the  head.  The  membranes  are  then  ru|»turod,  and  during  the  oscajie  of 
tlie  waters  the  head  is  seized  by  the  fingers  and  thumb  and  drawn  into 
the  pelvis,  while  the  disengaged  hand  presses  the  breech  toward  the 
median  line.  Every  pains  shonld  be  taken  to  prevent,  with  tlie  fingiera. 
the  prola]ise  of  the  cord,  or  of  an  arm,*  during  the  escape  of  the 
water.  D'Onti-epont  seized  the  presenting  shoulder  between  the  thumb 
and  fingers  of  the  hand  corresponding  to  the  breech,  and,  during  the 
intervals  between  the  ]>ains,  pushed  the  shoulder  upward  and  in  the 
direction  of  the  breech  until  the  head  descended  into  the  pelris. 
During  this  manofuvre,  D'Outrcpont  simply  used  the  external  hand 
to  support  the  ut*irus.  Scauzoui  recommended  that  it  ehouhi  be  em- 
]ilove(i  extenially  to  jtress  the  heitti  toward  the  pelvic  brim.f 

Wright's  method  ditTers  from  that  of  D'Ouirepout,  in  that  he  em- 
ployed, to  seize  the  shoulder,  the  hand  corresponding  to  the  head,  and, 
while  he  pushed  the  shoulder,  without  lifting,  in  the  direction  of  the 

♦  ScASZOsi,  "  Lchi-bticb  (itr  Geburtslitilfe;'  ISfl",  Cd.  iii,  p.  63.         f  Op.  eH,^  p.  6i. 


carvo  of  the  utcrns.  Tip  applied  the  remaining'  hand  to  dislodge  tho 
breed)  and  move  it  toward  the  centtjr  of  tiio  uterine  laivity.* 

All  the  foregoing  methoils  require  for  their  successful  performance 
a  movablo  feet  us  juid  a  diluted  cervix,  conditions  which  rciidiT  ptKliilic 
Tersiou  safe  niul  of  eiisy  execution.  In  practice,  therefore,  they  have 
never  enjoyed  any  considerable  degree  of  popularity.  Of  fur  greater 
importance  tu-e  the  methods  of  Ilohl  and  Braxton  Ilicks,  which,  po3- 
sessiiiiT  I  he  advantage  of  re<|uiring  the  introduction  of  two  fingeriS  only 
into  the  uteru?.  can  consenuontly  be  reiorted  to  at  an  early  sitage  of 
labor.  Ilohl,  like  Wright,  employed  for  internal  use  the  hand  corro- 
fljwndinj^  to  the  head-  With  two  lingers  in  the  cervix,  he  iMtshed  the 
top  of  the  shoulder  in  tho  direction  of  the  breech,  and  ]>ressed  the 
head  into  the  pelvis  with  the  external  hand.  At  the  same  time  he  in- 
trusted to  on  assistant  the  bisk  of  seizing  the  fundus  of  the  uterus 
between  the  |Milm.s  of  the  hatids,  and  directing  it  to  the  side  toward 
which  the  head  was  turned.f  Braxton  Hicks  describes  his  method  as 
follows:  "Introduce  the  left  hand  into  the  vagina  as  in  podalic  ver- 
sion ;  place  the  right  hand  on  the  outside  of  the  abdomen,  in  order 
to  make  out  the  position  of  the  foetus  and  the  direction  oi  the  head 
and  feet.  Should  the  shoulder,  for  instance,  prewjut,  then  i)U8h  it, 
with  one  or  two  lingers  on  the  top,  in  the  directiou  of  tlie  feet.  At 
the  same  time  pressure  by  the  outer  hand  should  be  exerted  upon  the 
cophulic  end  of  the  child.  This  will  bring  down  the  head  close  to  the 
OS ;  then  let  the  head  be  received  upon  tfie  tips  of  the  inside  fingers. 
The  heiwl  will  play  like  a  ball  between  the  hands,  and  can  be  placed  in 
almost  any  part  at  will.  .  ,  .  It  is  as  well,  if  the  breech  will  not  rise 
to  tlie  fundus  readily  after  the  head  is  fairly  in  tho  os,  to  withdraw 
the  hiuid  from  the  vagina  and  with  it  press  up  the  ba^cch  from  the 
exterior."  I  Lately,  Ilicks  has  pro|x>sed  to  employ  the  external  hand 
to  alternately  press  the  head  into  tho  os  and  the  breech  to  the  fundus. 
His  plan  differs  from  that  of  Ilohl.  in  that  he  operates  witli  the  patient 
upon  the  side,  and  uses  the  left  hand  with  the  i>atient  upon  the  left 
side,  and  the  right  hand  when  she  lies  upon  the  right.  He  likewise  dis- 
penses with  an  assisUmt.*^ 


Pod  A  Lie  Version. 

Podalic  version  is  indicated  in  the  following  cases  : 

1.  The  transverse  presentation,  where  cephalic  version  is  contra- 
indicated,  or  attended  Avith  any  considerable  degi-ee  of  difficulty. 

2.  In  head  presentations,  Avhere  there  is  reason  to  suppose  that  the 

•  WmoHT.  "  Am.  J(»nr.  of  OhsU'l.,"  toI.  ti.  pnrt  1.  1873. 

f  HoiiL,  •'  Lehrtxicb  dur  liftmrtshiilfi-,"  2le  Auflagi>,  1862,  p.  7S4. 
X  HirKs,  "Combined  Eitcriial  nnd  Internal  Version,"  "Trans,  of  ihe  ObsteU  Soc  ot 
London,"  vol.  v,  p.  280. 

*  UicKS,  "Am.  Jour,  of  Obitct.,"  July,  187«,  p.  C93. 
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result  would  be  favorably  inflnenc<?d  by  bringing  down  tbe  feet 
illustrations  of  such  conditions,  we  have  faulty  presentations  of  tbe^ 
head  and  face,  prolapse  of  the  cord  and  extremities,  placenta  praevia, 
and  contracted  pelvis.     The  various  contingencies  which  call  for  ver- 
Bion  will  be  more  closely  considered  in  connection  with  the  special 
morbid  conditions  mentioned. 

The  operation  may  be  performed  by  combined  external  and  inter- 
nal maniimliitions,  or  by  the  intcnml  bund  alone. 

The  Bipolar  or  Combined  Metliod  of  Braxton  Hicks. — In  the  bi- 
polar method  of  turning,  the  two  hands  o]K*rate  simultaneously  upon 
the  extremities  of  the  foetus.  It  may  bo  carried  out  at  will  with  tbe 
patient  upon  the  side  or  upon  the  back.  The  latter  position  is  the 
one  which  finds  most  favor  in  this  country.  The  patient  should  bo 
placed  transversely  in  the  bed  and  the  nates  drawn  to  the  edge  Two 
assistants  are  required  to  hold  the  legs,  which  should  be  flexed  and  ro- 
tated outward.  As  the  beds  in  America  are  very  low,  where  dilKeulty 
in  operating  is  anticipated  it  is  sometimes  advisable  to  remove  the 
patient  after  she  has  been  anjestliolized  to  a  table  covered  with  a  blan- 
ket or  woolen  comforter.  Complete  auffisthcsiu  is  useful  us  a  means 
of  facilitating  the  introduction  of  the  iuteruul  hand,  and  maintaining 
a  relaxed  condition  of  the  uterus.  Cure  should  be  t^iken  that  both 
bladder  and  rectum  are  emptied.  The  hand  selected  for  internal 
manipulations  should  be  of  the  Siimo  name  as  the  side  to  Mhich  the 
the  extremities  are  turned — i.  e.,  feet  to  the  right,  right  huiul  ;  feet  to 
the  left,  left  hand.*  The  fingers  should  be  brought  together  in  the 
form  of  a  cone.  The  back  of  the  hand  and  forearm  should  be  well 
lubricated  with  oil  or  lard.  In  passing  the  hand  into  the  vagina,  the 
labia  should  bo  separated  by  the  thumb  and  fingers  of  the  disengaged 
hand.  Entrance  is  effect.ed  by  directing  the  fingers  toward  the  sa- 
crum, and  pressing  backward  upon  the  distensible  perinseum.  lu  this 
stage  of  the  pnifcdnre  hasty  action  is  out  uf  jilaee.  Patience  and  gen- 
tleness are  the  prime  requisitt's.  Two  or  three  fingers  only  need  to  be 
carried  through  the  internal  os.  When  the  presenting  part  is  reached^ 
the  external  hand  should  be  laid  upon  flie  abdomen,  and  pressure 
brought  to  boar  upon  llie  breeeb.  Tin;  two  bunds  sboidtl  thvn  move  tbe 
extremities  of  the  child  in  opposite  directions.  To  quote  Dr.  Barnes, 
"The  movements  by  wbioli  this  is  effected  are  a  combination  of  con- 
tinuous pressure  and  gentle  imimlscs  or  taps  with  tbe  finger-tips  on 
tbe  licjid  (or  sbfnikler),  and  a  series  of  half-sliding,  liitlf-[iushing  im- 
pulses with  the  palm  of  the  hand  outside.*'  Wbcn  the  breech  is  well, 
pressed  down  to  the  iliac  fossa,  the  membranes  should  be  nipturec 

*  In  Englitml  tlie  patient  U  dclivori-d  upon  the  left  side,  and  the  left  bnnd  is  i 
inonly  iiitrfxlnwd  into  the  rugina.     In  tiermany,  when  the  |>aticiit  lie«i  uj)on  tlie 
dido*  the  k'fl  hand  is  employed  iniide;  when  upon  the  li'ft  sidu,  llw  risrht  hand.     Tl 
L  choice  of  hands,  it  will  be  seen,  ia  not  a  matter  of  considcralilc  importance. 
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during  a  pain,  and  a  knee,  which  at  this  time  is  generally  near  the  oa 
internum,  shoiikl  be  seized  and  hooked  iuUt  the  vajtina  with  the 
finger?.  Ajs  the  breech  i8  bronght  into  the  pelvis  by  tractions  upon  the 
leg,  the  outer  hand  should  be  employed  to  press  up  the  head  until  the 
version  ia  comjtleted. 

The  manipulations  described  are  to  be  conducted  during  the  inter- 
vals between  the  pains.  Care  should  be  taken  not  to  hook  down  the 
cord  with  the  kuee.  When  the  lower  extremities  are  reflected  u])ward 
upon  the  body  so  that  a  knee  is  not  attainable,  the  breech  may  often 
be  brought  down  by  a  linger  inserted  into  the  fold  of  the  thigh,  or  by 
pressure  upon  some  part  of  the  pelvis. 

The  combined  metliod  of  vei*8ion,  which  we  owe  in  all  its  essential 
features  to  Braxton  Hicks,  is  one  of  the  most  important  contributions 
to  obstetrical  practice  of  the  present  century.  It  possesses  tlie  i>rice- 
less  advantages  of  enabling  tlie  physician  to  perform  version  early  in 
labor,  and  to  accomplish  the  opontdon  without  in  any  way  imiK-riling 
the  integrity  of  the  uterus.  The  only  prerequisites  for  success  are  : 
sufllcicnt  dilatation  of  the  cervix  to  permit  the  passage  of  two  lingers, 
a  certain  degree  of  fetal  mobility  within  the  uterine  cavity,  and  a 
precise  knowledge  of  the  fetal  position.  After  rupture  of  the  mem- 
branes and  escaj)e  of  tlie  waters  the  operation  becomes  more  didlcult, 
but  is  even  then  not  always  impracticable. 

Internal  Version. — In  internal  version  the  entire  hand  is  introducod 
into  the  uterus.  It  is  necessary,  therefore,  that  the  cervix  should  be 
so  far  dilated  that  the  hand  can  bo  passed  without  violence  through 
tlie  cervical  canal.  Irregular  uterine  contractions  require  to  be  re- 
lieved  by  hypodermic  injections  of  morphia,  with  or  without  the  addi- 
tion of  atropia,  or  by  the  induction  of  complete  annesthesia.  As  inter- 
nal version  is  not  an  inditferent  operation,  but  may  be  followed  by 
inflammations  due  either  to  injuries  of  the  maternal  tissues  or  to  the 
introduction  of  infected  air  into  the  uterus,  it  should  not  be  attempted 
until  the  impracticability  of  the  combined  method  has  been  demon- 
strated. It  is  applicable  chiefly  to  cases  in  which  a  certain  degree  of 
uterine  retraction  litis  followed  upon  the  escape  of  the  amniotic  fluid.* 

The  patient  should  bt*  placed  upon  the  back  or  side  ;  tlie  bladder 
and  rectum  should  be  emptied  ;  and  amesthesia  should  be  pushed 
until  the  action  of  the  abdominai  muscles  is  suspended.  Tlie  exact 
position  of  the  fcetu^  should  be  cartifully  ascertained.  The  hand,  well 
oiled  upon  its  dorsal  aspect,  should  be  passed  slowly,  after  the  exj^ira- 


*  If  the  membranes  are  intact,  and  internal  version  ia  cho«en  in  plsce  of  the  bi-polftr 
method,  one  of  three  plan:*  is  open  in  practice:  I.  Uoer  reconimendod  passing  the  hand 
between  the  nieinbranes  and  uterus  to  the  feet  of  the  child,  and  then  rupturing  the  mem- 
branex  ;  2.  Hiitcr  seized  the  feet  of  the  ehild  through  tlie  membrane'',  and  turned  without 
mpturin); ;  3.  Levrot  ruptured  the  membranes  at  the  os  nteri,  and  introduced  the  hand 
during  (he  outflow  of  the  wat«r.     The  third  plan  i»  the  nne  most  deferring  of  favor. 
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tion  of  A  pMO,  vith  the  fingers  formed  into  a  cone,  throngh  the  ragina 
and  c«TTix,  oppocite  the  fiacro-iliac  STncbondrosii,  upon  the  side  of  the 
child's  feet.  At  the  same  time  counter-preasare  should  be  maintained 
over  the  fandas  ateri,  to  prcrent  ra]>tare  of  the  vaginal  attacbmeuta. 
]f  the  uterus  begins  to  contract,  the  fingers  shoald  be  spread  out,  and 
the  openitfir  remain  passive  until  the  pain  subsides. 

In  head  prc««iitations,  the  hand  cmploved  should  be  alwavs  the  one  i 
which  corresjwuds  to  the  eide  of  the  cliild's  feeL    In  transverse  presen-' 
tations,  when  version  is  performed  soon  after  the  rupture  of  the  mom- 
braues,  before  retraction  of  the  uterus  has  taken  place  to  any  ex- 
tent, the  choice  of  handti  is  of  ]it> 
tie  consetjnence.     This  is  cspeciaWi 
ly  true  in  the  dorso-anterior  posi> 
tion.     Thus,  when  the  child  lies 
with  the  head  to  the  left,  feet  to 
the  right,  and  belly  to  the  rear, 
the  right  hand  may  be  jias^d  di- 
X  [  /    \  i\m  rectly  across  the  belly  to  the  ex- 

l\|  \      \  i\|ft  tremities  of  the  child,  or  the  left 

hand  may  be  made  to  \)ae»  from 
the  breech,  along  the  surface  of 
the  thigh,  to  the  nearest  knee  or 
leg.  By  the  latter  method  the 
danger  of  mistaking  an  arm  for 
the  leg  \s  avoided.  Should,  in  any 
caw,  doubt  upon  this  score  arise, 
the  characteristic  differences  be- 
tween the  band  and  foot  should 
guide  us  to  a  correct  diagnosis. 
Thus,  the  wrist  enjoys  greater  mo- 
bility tluui  the  ankle,  the  fingers 
are  longer  than  the  toes,  the  i»alm 
is  shorter  than  the  sole,  the  ]M>8i- 
tion  of  the  thtinib  is  peculiar  to 
the  hand,  and  the  ])ointed  heel  to 
the  foot. 

In  tlie  lateral  position,  the  patient  should  be  placed  upon  the  side 
t^  which  the  child's  breech  is  turned,  with  the  buttocks  near  the 
edge  of  the  bed.  Here,  ubviousiy,  the  oi>erator,  standing  in  the 
rear  of  his  patient,  vvtnild  use  witii  the  greatest  fuciliLy  tlie  hand 
corresponding  to  the  side  uiwn  which  the  woman  lies  (left  side,  right 
hand,  and  rire  versit).  In  dorso-postei'ior  positions,  especinlly,  the  ad- 
vantages of  such  a  solectiuu  arc  manifest. 

In  easy  versions,  it  is  correct  practice  to  bring  down  one  fuot  or 
knee  only.     When  one  extremity  is  left  reflected  upon  the  abdomen. 


ks-^ 


FlO.  198.— Vartion  in  lictul  pKaentiition!!. 
(Cluully-UoQort,) 
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the  larger  size  of  the  breech  more  fully  distontis  the  cern'r,  and  tliua 
prepares  the  way  for  the  snbsf'f[nent  passa^>  of  the  child's  head.  In 
dilKcuIt  CU8CS,  or  when  rupid  delivery  is  to  be  effeeted.  both  feet  should 
l>e  seized.  A  single  foot  should  be  held  nt  the  ankle  Ix-tween  the 
thumb  and  fingers.  When  practicable,  the  entire  leg  may  be  grasped 
with  the  dosed  hand.  When  it  is  sought  to  turn  bj  both  feet,  the 
middle  finger  shnuld  bo  jtlneed  between  them,  wljile  the  ankles  are 
held  by  the  .second  and  fourth  (irtgers. 

Little  importunct!  should  be  attached  to  the  fjnestion  as  to  which 
extremity  should  be  selectcnl,  so  long  as  the  version  is  uncomplicated. 
While  in  (Jermany  preference  is  accorded  to  the  seizure  of  the  lower 
extremity,  the  sujwnority  of  turning  by  the  more  remote  limb  is  gen- 
erally advocated  in  England, 

As  in  the  bi-polar  method,  during  the  traction  ujyon  the  foot,  the 
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Fie*.  130, 170. — Vereion  in  tnuwrorBe  prcecntations ;  tlirect  method  of  seizing  feet.   (Bniun.) 

external  luind  should  aid  ver^sion  by  ])re<.«iirc  upward  upon  the  head 
made  through  the  abdominal  walls  with  the  disengaged  hand. 

When,  in  transverse  presentations,  the  membranes  ru|>ture,  the 
lower  arm  not  unfreiiuently  l^ecomes  prolap.sed  into  the  vagina.  As  a 
rule,  tliis  complication  does  not  cmbarras.'*  version,  though  it  may  prove 
a  hindrance  to  the  introduction  of  the  hand.  It  is  a  good  jdan,  in 
arm-presentations,  to  slip  a  noose  of  tape  about  the  wrist,  which  serves 
a  twofold  purpose,  enabling  us  to  draw  the  extremity  up  toward  the 
eymjihysi.'^.  or  back  against  the  perinteum,  according  as  the  hand  is  to 
be  piksaed  posteriorly  or  anteriorly,  and  to  hold  tlie  arm  to  the  side  of 
the  child's  body  during  the  performance  of  version,  thus  avoiding  the 
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difficulties  of  arm  deliver}"  in  the  jwriod  of  extraction.  Dr.  F.  P. 
Foster,  in  a  case  where  the  mobility  of  the  child  was  nnimpededt  used 
the  prolapsed  arm  as  an  aid  to  version  in  the  following  ingenious 
manner :  The  child  lav  with  the  back  to  the  front,  the  head  uixjn  the 
right  iliac  fossa,  and  the  left  arm  predating.  With  the  riglit  hand  in 
the  viigiua,  he  seized  the  arm,  and  pushed  gently  upward  in  the 
direction  of  the  humerus.  In  this  way  he  succeeded  in  elevating 
the  cephalic  jwle  until  with  the  index  -  linger  alone  in  the  cervix 
uteri  he  managed  to  reach  the  breech  of  the  child.  With  the  point 
of  hia  finger  he  gently  urged  tliid  along  to  the  mother's  right  aide. 


Fio.  171.— MoUiod  of  reaching  ui  extremttj  by  first  passing  the  hnnd  around  tLo  brooch. 

(Si»iucotu.} 

and  soon  encountered  the  left  foot,  which  he  readily  hooked  down 
into  the  vagina.* 

When,  after  rujiture  of  the  nipnibmnes,  aid  is  not  promptly  ren- 
dered, the  stioulder  becomes  crowiled  into  the  pelvic  brim.  If  the 
pain?  are  feeble  the  uterus  may  remain  rcfhixed.  so  Miat  hours  after- 
ward vereion  may  be  readily  iicrforraorL  If  the  pains  are  good,  how- 
ever, as  the  waters  escajw  the  uterus  retracii>i.  until  Ivnally  it  becomes 
rigidly  applied  to  the  surface  of  tlie  fa^tua.  This  condition  is  known 
to  obstetricians  as  a  neglected  shoulder  presentation.  Version,  under 
the  circumstance:?,  is  embarra8.>*ed,  partly  by  the  difficulty  of  intro- 
diR'iiig  the  Imiul  into  the  uterus  to  seize  the  foot,  and  partly,  by  tlio 
fact  that  when  tractions  are  made  upon  an  extremity,  in  place  of  the 


*  FosTEB,  "On  Prolapse  of  tbt-   Arm  in  Transvcise  Presentations," 
of  Olistel.,"  Yol.  is,  p.  203. 
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child  tnrning  i»  utero,  both  child  and  the  closely  opjilicd  wterus  are 
apt  to  move  together. 

lu  operating  after  tJio  retraction  of  the  uterus  has  become  com- 
plete, tlie  physician  should  seek  to  effect  the  utmost  relaxation  by 
pushing  aniesthesia  to  complete  insensibility.  The  hand  should  bo 
introduced  slowly  and  with  the  utmost  gentleness-  Precipitate  action, 
or  au  attempt  to  uvercomo  the  uterine  resistance  by  force,  may  cause 
fatal  rupture.  'J'he  uxtemiil  bund  sliould  make  firm  counter-pressure 
upon  tlif  fundus,  to  i)revent  the  uterus  from  being  torn  from  the 
vagina.  Tho  soizure  of  the  lower  foot  is  usually  idune  practicable. 
Simpson,  it  is  true,  regarded  the  secret  of  success  in  such  cases  as 
dei>ending  u])on  making  tractiinis  with  tho  upper  limb,  as  tending  to 
rotate  the  body  of  the  child  upon  its  long  axis,  and  thus  favoring  tho 
release  of  the  presenting  shoulder  from  its  iraivrisonmeut.  However 
ratiunul  all  this  souuds  in  theory,  rot^ition  withiu  a  rigidly  contracted 
uterus  is  easier  to  represent  by  diagram  thun  to  carry  out  in  practice. 
The  result  of  seizing  tho  upper  leg  is  usually  to  cross  it  with  its  fellow, 
and  to  twist  the  child's  body  so  as  to  injuriously  compress  the  abdom- 
inal viscera.  By  making  tractions  upon  tho  lower  leg,  tho  breech  is 
brought  by  the  shortest  nnite  to  the  uterine  orifice.  To  be  sure,  by 
this  maiiueuvre  the  body  of  the  child  is  bent  laterally,  but  lateral 
flexion  does  the  child  no  harm.  In  case  of  failure  to  effect  version, 
a  noose  of  tape  may  bo  placed  uputi  the  foot,  and  tho  hand  ri'turnod 
to  seek  the  other  extremity.  When  the  foot  is  witliin  reach,  the 
loop  of  the  fillet,  placed  about  the  tingers,  is 
easily  conveyed  upward  to  the  ankle.  When, 
however,  the  foot  is  high  up  in  the  vagina, 
whore  the  movement  of  tho  fingers  is  im- 
jieded,  some  form  of  instrument  is  needed  to 
push  the  loop  from  the  lingers  over  the  foot. 
Untpiestionably  tho  most  serviceable  contriv- 
ance to  this  end  is  tberepositorof  CiulBraun, 
which  consists  of  a  gnttiv-pereha  rod,  sixteen 
inches  in  length,  with  an  upcrturc  two  inches 
from  the  extremity,  through  which  the  loop 
of  a  doubled  tape  is  threaded.  When  in  use 
this  loop  is  psissed  around  the  noose  of  the 
fillet,  and  is  then  reflected  over  the  end  of  the 
rod.  Thus  secured,  the  fillet  is  conveyed  to 
the  position  aimed  at.  Then  by  loosening 
the  ends  of  the  tap.  which  ditringthe  upward 
movement  are  held  to  tlie  sides  of  the  rod  by 
the  operator's  hand,  and  by  shaking  the  rod,  the  instrument  is  qobUj 
detached,  and  can  be  withdrawn  without  dilbculty. 

If  the  operator  does  not  care  tu  release  the  foot,  because  of  the 


:\ 


Flo.  172.— Bruun'a  rvi»o«ltor. 
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difficuUies  be  has  eucount«reil  in  p;ettmg  possession  of  it,  the  fillet  may 
he  noosed  uroiind  hia  urni,  iiTid  tlienue  he  imshed  upward  over  the 
hand,  to  tlie  seized  extremity. 

A  device.  w!iich  in  many  instances  has  rendered 
mo  excellent  service,  has  eonsisted  of  an  ordina- 
ry ciitlieter  threaded  with  a  doubled  piece  of  twine, 
»vO  that  the  loup  projected  from  the  eye  of  the  in- 
etrumeiiL  This  loop,  after  iusertinjf  the  stylet 
into  the  cathoter,  I  have  used  in  ju-eci.<oly  the 
manner  laid  down  for  the  employment  of  lirnun's 
instrument. 

In  case  the  sccund  limb  can  not  be  reached,  or 
where  tractioo  u[iou  bi;tfi  oxtremi tics  fails  tci  bring 
the  breech  into  the  cervix,  an  attempt  ehould 
be  made  to  dislodge  and  elevate  the  jifcsenting 
shoulder.  This  can  souu^timcs  be  accomplished, 
in  accorditnce  with  the  suggestion  of  Professor 
Goodell,  by  brinf[in^  down  the  upper  arm,  and 
turning  the  child  upon  its  long  axis ;  or,  while 
the  noosed  foot  is  hehl  out  of  the  way  by  the  at- 
tached lillet.  the  luiud  con'esponding  to  the  child's 
liead  may  be  introduced  into  the  vagina,  and  em- 
ployed to  press  tlic  ])resenting  part  away  from  the  cervix.  The 
rai8ing  of  the  sjhouldcr  should  be  gradual,  and  eliould  lie  performed 
with  the  utniojiL  gentleness,  as  the  daugtT  of  uterine  rupture  is  pecu- 
liarly enhanced  by  the  thinned,  overstretched  condition  of  the  lower 
segment.  Meantime  a  skilled  assistant  sJiould  su]ii)ort  the  uterus 
from  without,  and  aid  the  descent  of  the  l>reech  by  rightly  directed 
pressure.  Hesohition  to  succeed,  combined  with  {mtieuce  in  mauipxi- 
lation,  usually  overcomos  the  obstacles  presented  by  the  most  difficult 
cases. 

In  the  few  instances  where  failure  follows  all  attempts  to  accom- 
pli.sh  version,  or  where  rupture  is  Imminent,  or  where  the  child  is 
kuo^v^l  to  he  dead,  the  obstacle  to  delivery  may  l>o  overcome  by 
decapitation,  and  the  removal  of  the  head  and  trunk  separately. 


Fio.  178.— Catheter  u>eJ 
ati  n;(M>sitor. 
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CRAA70T0Vr  AND  EMBRYOTOMY. 

Crmaiolanir. — Indications. — Operation. — Perforatora, — Method  of  pcrformtiiig. — Extnio- 
tion  after  perforation. — Korcei)s. — CcphalotriJK'. — Action  of  the  cophAlottibo. — Ob- 
jectioiifl. — .\pp!ic4ilion  of  the  ccphalotribc. — Cniniociast. — Crotchet  and  blunt  Uook. 
— .Cephftlotomy. — Einbtjotomy. — Exenteration. — Decapitation. 

Craniotomy. 

CRANtoTOMY  includt'S  all  the  various  opfnitums  miployc-d  to 
re<luce  the  dimon.sions  of  the  c-hild'.s  head,  Thu.s  tho  term  i.s  applied 
— L  To  the  perforation  of  the  skull,  and  the  evacuation  of  the  brain- 
contents  ;  and,  "Z.  To  the  vurious  proeetlures  <ubsc(juently  Julopt<?d 
to  further  niinimizo  and  cxtnict  the  cnioiivl  wall*. 

Indications  for  Perforation. — Perforation  i.s  resorted  to,  in  eases  of 
tueehanical  ob.-itiiclcs  to  delivery,  to  overcome  the  di.'<prop<>rtioii  exist- 
ing between  the  child's  head  and  the  parturient  canal.  As  the  opera- 
tion is  performed  solely  in  the  interests  of  the  mother,  it  po-ssesses  a 
wilier  range  of  upplieability  when  the  child  is  dead  than  when  still 
living. 

Perforation,  in  the  dead  child,  is  allowable  in  diilicult  labors  so 
soon  as  temporizing  becomes  dangcrou.s  to  the  mother.  The  mere 
R'sthetic  advantage  of  removing  by  force[>s  an  unmutilatcd  child 
ought  not,  if  attendetl  by  any  risk,  to  be  allowed  to  weigh  with  the 
physician  against  the  welfare  and  safety  of  the  parent. 

If  the  child  ia  alive,  the  <|uei:?tion  of  perforation  is  one  of  the  most 
eerious  that  falls  to  the  lot  of  the  conscientious  physician.  If  the  lifo 
of  the  mother  is  at  stake,  and  the  sacrifice  of  tho  child  is  necessary  to 
her  preservation,  few  would  di«pnte  at  tho  present  day  the  su]>eriority 
of  the  mother's  claim  to  existenco.  Still,  it  is  not  sentimentality  to 
feel  that  it  is  an  awful  thing  to  destroy  a  living  child  before  a  clear 
conviction  is  reached  that  conservative  measures,  which  liold  out  the 
hope  of  preserving  both  lives,  are  of  little  or  no  avail.  The  jiroper 
position,  however,  of  craniotomy,  l)etwcen  the  Cif-sarean  .section  on  the 
one  hand  and  forceps  and  version  upon  the  other,  will  be  discussed 
in  tl«e  section  upon  the  trcjitment  of  contracted  pelves. 

Opflration. — When  perforation  has  once  been  decided  upon,  there 
should  be  no  delay  in  its  execution.  I?y  delay,  the  very  olijcct  of  it« 
performance,  viz.,  tho  preservatiou  of  the  life  of  the  mother,  is  im- 
periled.* 

The  patient  should  be  jilaced  in  the  neual  obstetrical  position, 

*  Spiegelbcrg  Btatcs  tliat  In'tween  the  years  1870  and  1877,  of  thirty-thrw  cases  of 
porfomtion,  three  temiiniteil  fatally,  whik'  in  the  previous  five  yenrs  in  which  the  opera, 
rion  was  performed,  at  a  late  period,  of  thirteen  cascf,  seven  cnile<l  in  'Jcalh. — ("  Hand, 
bach  der  Oeburtshiilfe,"  p.  S33.) 
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witli  the  knees  flexetl,  and  the  hips  dmirn  over  the  edge  of  the 
C'hlorofurm  is  not  rc«juisiie.  It  is  usefnl.  Jiuwcver,  as  a  means  of  eav- 
ing  the  mother  from  ]>aiuf ul  after-meoiorie^.  If  the  head  is  not  lixed 
at  the  brim,  it  should  be  held  tirmly  in  position  by  the  hands  of  an 
asifistuMt,  through  the  aMominal  walls,  or  the  child  should  be  turned, 
and  perforation  performed  on  the  after-eoming  head. 

Complete  dilatation  of  the  ccr^'ix  is  not  es^sential  to  the  execution 
of  the  oiwration.  If  the  object  is  dmply  to  relieve  the  maternal  soft 
purtrt  from  pressure,  jx-rforation  may  be  performed  at  an  early  sta^j 
of  labor.  When,  however,  it  is  intended  to  follow  perforation  by' 
immediate  extraction,  it  is  necessary  to  secure  sufficient  preliminary- 
dilatation.  In  just  this  chiss  of  cases  I  have  seen  excellent  result;3 
from  the  employment  of  Dr.  I.  E.  Taylor's  long,  narrow-bladed  for- 
ceps, which  can  be  passed  through  a  cervix  dilated  to  scarcely  an  inch 
and  a  half  in  diameter.  They  euable  the  o]>erator  to  seize  the  head, 
and  u>e  it  as  a  dilating  wedge  during  and  after  a  pain  {vide  p.  350). 
If  the  cej'vix  hangs  empty  in  the  pelvis,  and  the  head  can  not  1^ 
moved  from  the  brim,  Barnes's  dilators  are  often  of  great  service. 
Unquestionably  in  many  cae^es  leiks  violence  is  done  to  the  mother,  if 
simple  perfuration  is  resorted  to,  the  brain  evacuate<l.  and  the  dila- 
tation of  the  cervix  left  to  be  accomptished  by  the  pressure  of  the 
gradually  collapsing  head.  This  method,  however,  exposes  the  mother 
to  the  dangers  of  septic  poisoning,  as,  unless  the  ]iains  sijould  lie  good 
and  delivery  rajiid,  decomposition  of  the  fa'tus  in  utero  speedily  sets 
in  after  jK-rftirutiun. 

InstrumeEts  employed  in  Perforation. — Host  of  tlie  perforating, 
instruments  in  use  in  this  country  are  i)atterned,  with  modifications,.! 
after  the  scissors  of  .Smellic.  Simpson's  perforator  is  the  one  I 
have  been  in  the  habit  of  employing.  As  comjtression  of  the  han- 
dles causes  the  separation  of  the  jierforating  jwints,  it  can  be  easily 
managed  with  one  hand.  The  projecting  shoulders,  just  beneath 
the  fultiiig  porlkms,  prevent  the  itistruincnt  from  penetrating  too  far 


Fio.  174. — Sciasore  of  Smcllic. 


into  the  sknll.  The  edges  and  points  of  the  bliides  are  rounded,  so  that 
they  are  iH)t  liable  to  injure  tlie  eoft  piiHs  of  tlic  mother  during  the 
oi)er«tiitn.  Tiieeliicf  objection  to  the  instrument  arises  out  of  thefc 
epccizil  measures  of  safety,  as,  owing  to  its  bluntucss,  cousiderablo 
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afterward  cnlargwl  by  a  knife  wliicli  lies  fonceulod  and  guanled  in  the 
body  of  the  iiiiitrumcnt  until  rcfuiired  for  u^v.  Mofhauically  consid- 
ered, Tliomas's  perforator  is  beyond  reproadi.  It  is,  however,  some- 
what more  dillicnlt  to  keep  in  order  than  those  jireviously  mentioned. 
The  Oermiuis  employ  for  the  most  ))art  a  long  trephining  perfo- 
rator, which  removes  circuhir  segments  from  the  scalp  and  the  skulL 


Fio.  170. — Trephine  perforator. 


The  trephine  leaves  behind  no  splintered  portions  of  bones,  and  makes 
im  opt*int|g  which  is  not  likely  to  close  from  overlapping  ;  bnt  it  can, 
on  the  other  hand,  be  nsed  only  upon  the  cranial  vault. 

Previous  to  practicing  craniotomy,  the  bladder  and  rectum  should 
1)0  emi>tied.  The  operator  introduces  liis  middle  and  index  fingers  into 
the  vagina,  and  jiresses  them  firmly  against  the  most  accessible  por- 
tion of  the  cliild's  head.  Great  care,  at  this  stage,  should  be  exercised 
to  gjiin  an  exact  idea  of  the  situation  and  the  extent  i*f  the  dilatjition 
of  the  cer\'ix.  The  operator  then  seizes  the  handle  of  the  ]icrforator 
in  the  right  hand,  and  pajses  the  pointed  extremity,  under  the  guid- 
ance of  tlie  tingers  of  the  left  hand,  to  the  region  of  the  head  at  which 
it  has  been  decided  the  perforation  is  to  be  made.  If  convenient,  a 
suture  or  a  fontunelle  may  be  selected,  in  place  of  the  bony  table  of 
the  skidl.  The  pcrforutnr  should  be  pressed  against  the  cranium  with 
a  boring  movement  until  the  cessation  of  resistance  warn,^  the  operator 
that  the  bony  incasemcnt  has  been  traversed.  In  cases  where  tho 
skull  is  nnusually  thick  or  liard,  this  part  of  the  operation  may  prove 
a  matter  of  some  difficnlty.  Care  should  be  taken  to  hold  the  instm- 
ment  at  right  angles  to  the  point  of  perforation,  as  otherwise  it  is  apt 
to  glance  from  the  rounded  surface  of  the  head. 

If  the  head,  in  jilace  of  being  fixed  in  the  pelvis,  is  situated  high 
up,  every  i)rccaiition  should  bo  taken  in  the  oj>eration.  The  head 
should  be  pressed  tirmly  against  t!ic  brim  through  tJie  abdomen  by  an 
assistant.  The  perforator  should  follow  the  axis  of  the  superior  strait. 
The  point  selected  for  jterforation  sh<»nld  be  near  the  symphysis,  as 
the  instrument  is  then  much  less  liable  to  slij)  tlian  if  carried  back- 
ward toward  tlic  promontory.  The  fingers  of  the  left  hand  should 
keep  constant  guard  upon  its  direction.  Oftentimes,  by  way  of  pro- 
tection, the  ojienitor  introduces  the  entire  half-hand  into  the  vagina. 
After  the  perforator  has  penetrated  the  skull,  the  o{)cning  should  bo 
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enlarged  by  coinprcs«ing  the  handles  and  separating  the  cutting 
blades :  then,  allowing  the  latter  to  close,  the  instrument  should  be 
semi-rotated,  and  a  second  cut  made  at  righl  angles  to  the  first.     Be- 


it 


Fio.  ISO.— Opontion  for  peribrating  the  cliild's  hesd. 

fore  withdrawing  the  perfonitor,  it  should  bo  moved  about  freely  to 
break  up  the  brain-mass.  The  rapidity  and  euinpleteness  of  the  eol- 
lapae  of  tlio  cranial  walls  are,  in  a  measure,  dependent  upon  the  com- 
pleteness of  the  evacuation  of  the  cranial  contents.  Care  too  should 
be  taken  to  pass  the  i^rforator  into  the  foramen  magnum  to  break  up 
the  mt'dullu  oblongata,  and  thus  to  insure  the  death  of  the  child 
before  delivery.  Sometimes  it  ia  advantageous  to  wash  out  the  brain- 
pulp  by  injecting  a  stream  of  water  into  the  cranial  cavity.* 

In  face  presentations  care  should  \>c>  taken  to  pass  the  perforator 
through  the  frontal  botios,  or  through  an  orbit.     Where  neither  of 

•  Von  Wcbcr  has  shtmii  tlmt  no  oiphalotribc  can  full}-  decerebrate  a  pcrfarmtcd 
head,  in  ^onrrnl  only  the  small  part  'if  the  brain  bciug  evacuatwi.  He  has  likewise  demon- 
■trateil  thnt  a  greater  amoutit  of  cuuiprcseian  can  be  accomplished  ia  ca»o  of  a  Iidly  than 
a  partiiilly  ducercbrated  head.  The  head,  thci-cfore,  that  has  been  fully  emptied  can  bo 
more  easily  extracted  than  one  that  has  only  been  partially  deprired  of  its  content*. 
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these  points  is,  however,  accessiljle,  it  is  jxjssible  to  make  the  opoD- 
ing  through  tlie  roof  of  the  mouth,  behind  the  nasal  fossa?. 

The  perforation  of  the  after-coming  head  is  always  a  matter  of 
pon'^iderable  ditTicniltv.  The  point  of  the  perforator  hsi?  to  be  inserted 
f»bli«juely  in  ]>luce  of  at  right  angles  to  the  skull,  and  therefore  is  moro 
liable  to  ghmce.  0"  theoretical  grounds  it  has  been  recommended  to 
insert  the  instrument  cither  between  the  occiput  and  atla.^,  or  through 
a  lateral  fontaueUe.  In  practice,  however,  such  niceties  are  rarely 
observed.  The  operator  simply  passes  the  four  fingers  of  the  left 
hand  under  the  symphysis  pubis,  and,  while  the  feet  of  the  child  are 
drawn  downward  and  backward  by  an  assistant,  the  perforation  ia 
made  at  any  point  behind  the  oar  at  which  the  manii>uliition  can  be 
most  easily  effeck'd.  Chailly  recommends  booking  down  the  chin  of 
the  child,  and  perforating,  as  in  face  presentations,  through  the  roof 
of  the  mouth.* 

The  treiihine-perforator  requires  to  he  pressed  firmly  and  Hteadily 
against  the  parietal  bone.  Sometimes,  when  a  large  scalp-tumor 
exists,  it  is  necessary  to  make  a  preliminary  incision  through  the 
integuments.  The  trephine  is  not  liable  to  slip,  and  is  ea.sily  man- 
aged :  as  it  can  not  be  used  eitlier  ujiou  the  after-coming  head  or  in 
face  presentations,  an<l  as  it  is  ditlicult  to  keep  clean  and  in  order,  the 
less  comiflicated  lance-i»ointed  iustrumentfl  have,  however,  enjoyed  the 
preference  in  al!  cuuntrics  outside  of  {lermauy. 

Eitraction  of  the  Child  after  Perforation.— Formerly,  after  per- 
foration, a  waiting  policy  was  by  many  thought  desirable.  Osborne, 
indeed,  recummetukd  that  at  least  thirty  hours  be  allowed  to  elapse 
before  delivery,  in  case  erauiototny  was  performed  u]tnn  a  living  child. 
The  grounds  for  favoring  a  temporizing  policy  were  found  in  the 
softening  and  relaxation  of  the  sutures,  and  the  ease  vvirh  which  fiat- 
toning  takes  ])lace  after  putrefaction  has  once  set  in.  At  ]>resent, 
however,  it  is  custom.ary  to  extract  so  soon  as  the  conditinu  of  the  os 
renders  it  safe  to  resort  to  tiie  necessary  operative  proceilnres.  This 
change  in  practice  results  from  altered  views  regarding  the  dangers 
due  to  mere  protraction  of  labor,  to  fear  of  septic  poisoning,  and 
finally  to  improved  methods  now  at  onr  disposal  for  tlie  terminatioa 
of  hdM>r.  Extraction  may  be  performed  by  the  forcejjs,  the  cepha- 
lotnbe,  the  eraniochist,  the  crotchet,  or  the  blunt  hook.  In  some 
CJWJcs  version  may  be  employed  with  anccess.  Each  instrument,  each 
method,  has  its  limitations,  and  its  range  of  applicability.  U.sually,  in 
oxtreme  disproportion,  the  operator  linds  it  to  his  advantage  to  have 


•  Cohnsioin  rccoinmtnuJ^  citting  liown  u|)on  tht>  cerTieal  und  niipcr  dorsal  vcrtcbiw, 
mill  tb«-n  opcniiii;  into  tlic  ^]ihial  ctiiiiil  l>y  dividing  tlic  lainintt*.  Thnjii^h  tlic  opening  a 
silver  catliptcr  enii  l)c  passed  to  the  orunial  cavity,  and  be  u«cd  to  break  up  tlic  bratn- 
ronnn,  whiili  ulioiild  be  wnsluni  out  tliniiisH  the  eanul  by  injections  of  wnter. — (  ViJt  "Bin 
Doiics  Pcirovatioiig  Verftthren,"  "Art-h.  i.  Oynutk.,"  lid.  ri,  p,  806.) 
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at  hand  a  complete  equipniont,  and  to  resort  at  different  stiigea  of 
delivery  to  a  succession  of  oi)crative  nianuijuvres.  The  accojitance  of 
single  measures  and  tlie  wholesale  condemnation  of  all  others  are  cal- 
culated in  difficult  cases  to  lead  to  embiirruHsment  and  fiiilure,  A 
study,  therefore,  of  tlio  cupucity  of  the  various  extnictive  iristnimenta 
employed  to  deliver  the  perforated  head  is  essential  to  the  formation 
of  correct  judgment  as  regards  practice. 

Foraps. — Tlio  use  of  forcejis  as  iin  extractive  instrument,  after  per- 
foration, is  recommended  by  Tarnier  as  follows  :  ''As  the  application 
of  forceps  has  often  succeeded  in  our  hands,  we  do  not  hesitaCe  to  say 
that  it  is  a  good  operation,  applicable  above  all  to  cases  in  which  the 
pelvic  contraction  is  not  considerable.  The  forceps  possesses  tlie  ad- 
vantage of  being  in  the  hand**  of  every  pliysiciun  ;  it  seizes  the  head 
firmly,  and,  by  pressing  the  handles  forcibly  together,  a  sufficient  evac» 
nation  of  the  cerebral  contents  is  effected  to  secure  a  marked  flatt?ning 
of  the  cranial  walls.  In  making  prudent  tractions,  one  often  succeeds 
in  extracting  the  head  without  any  hann  to  the  inotlier;  the  danger 
begins  only  with  too  violent  tractions."*  These  remarks  apply,  how- 
ever, to  the  powerful  French  forceps,  which  is  capable  of  exerting 
considendile  compressive  force.  Hodge  has  found  his  forceps  useful 
under  similar  conditions.f  Tbe  short  handles  and  the  great  width 
between  the  blades,  in  the  Euglish  forceps,  render  it  useless  as  a  trac- 
tor when  craniotomy  has  been  performed. 

Opkalotribe. — On  the  r>th  of  June,  18'-if),  Baudelocqne,  le  n^veu, 
read  before  the  Institut  Royal  de  France  a  memoir  upon  a  new  methotl 
of  jKrforming  embryotomy,  J  He  first  pictured  the  dangers  incident 
to  all  operations  effected  with  pointed  and  sharp-edged  instruments 
introduced  within  the  uterus.  From  the  statistics  of  the  previous 
Histecn  and  a  half  years  in  tlie  ••  Mateniiie,"  he  showed  that  half  the 
mothers  thus  o|terated  upon  died,  and  that  the  shortest  of  these  opera- 
tions lasted  thnv  quarters  of  an  hour.  He  then  described  an  instru- 
ment he  had  invented,  which  he  termed  the  cephalotribe,  and  repre- 
sented that  with  it  he  could  crush  in  an  instant  the  base  and  pariotes 
of  the  fetal  skull,  forcing  the  brain  from  the  orbits,  the  nostrils,  and 
the  moutl).  the  integuments  at  the  same  tirne  remaining  intact  and 
forming  a  sort  of  sac,  which  sufficed  to  prevent  the  edges  of  the  fract- 
ured brines  from  intlicting  injury  upon  the  soft  parts  of  the  mother. 
The  author  furthermore  expressed  liis  conviction  that  the  cephalotribe 
was  destined  to  abolish  and  replace  the  perforator  and  the  crotchet. 
and  that  it  could  he  employed  .njccessfully  in  pelves  measuring  but 
two  inches  in  the  contracted  diameter. 

This  cjirly  instrument  was  two  feet  long,  and  weighed  over  seven 

•  TAnxica,  "  l>ict.  de  Mtik'cioc  et  de  Chinirgle,"  art.  "  Embryotomic,"  vol.  xii.  p.  657. 
f  lIoDCB,  "On  Compression  of  ihc  Fftal  Head,"  "Am.  Jour,  of  Obstc-l.,'*  May,  1879. 
}  A.  UACDtt,ocQVK,  "Rcvuc  Med.,"  August,  1829,  p.  321. 
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pounds.  In  sliapi?  it  rcscrabkul  the  forceps.  To  ihe  liaiullea  a  crank 
was  iittaclied,  dustuieel  t(j  ajtproximate  the  enornioiH  blades  to  uue 
anothcT.  Tlio  original  coiihalotribe  has  Kince  been  subjected  to  vari- 
ous modifications,  with  a  view  chit-fly  Ui  the  removal  of  its  repulsive 
ap[>earttnce.  The  observation  of  Clmilly,  in  his  "Traite  jmitique  dea 
uccouchcnient.s,''  1842,  tliat  pcrfonition  sbouhl  always  i)recede  eepha- 
lotripsy,  led  specially  to  the  construction  of  lighter  and  more  conven- 
ient instruments.  The  dream  of  Baudeloccpic,  that  the  cephalotribe 
was  destined  to  abolish  the  perforator,  has  never  been  fulfilled. 

The  models  in  use  at  the  present  day  vary  eons>iderjibly  in  weight, 
the  extent  of  the  pelvic  and  cranial  curvea.  and  the  character  of  the 
apparatus  for  producing  compression.  These  different  varieties  are 
simply  exjjressiona  of  the  defective  working  of  the  instrument  itself. 
The  sha]ie  of  the  bliwles  possesses  the  greatest  importance  ]>ractically. 
It  is  to  be  borne  in  mind  that  the  cephalotribe  is  designed  to  act  both 
as  a  crusher  and  as  a  tractor.  Now,  it  so  happens  that  whatsoever 
tends  to  make  it  available  in  the  one  direction  is  obbiinable  only  by 
the  meritice  of  some  corresponding  advantage  in  the  other.  Thus,  it  is 
evident  that  the  greatest  amount  of  crushing  force  is  exercised  when 
the  blades  run  nearly  parallel  to  one  another  ;  but,  witln>ut  a  cranial 
curve,  the  Iibides,  in  place  of  being  applied  In  the  convexity  of  the 
child's  head,  open  like  scissors,  and  time  are  liable  to  slip,  if  the  in- 
strument is  employed  as  a  tractor.  Again,  as  the  blades  are  usually 
applied  in  the  ti-ansverse  or  in  an  ohJi<(ue  diameter,  it  is  necosstiry  to 
rotate  the  cephalotribe  to  make  the  flattened  head  correspond  to  the 
flattened  pelvic  diameter.  Kotation  of  the  cephalotribe  within  the 
genital  organs  necessitates  an  instrument  without  pelvic  curve;  and 
yet,  where  tlierc  is  any  considerable  ]mtjcction  of  the  promontory,  a 
straight  iustrumeut  is  apt  to  seize  the  head  uj*on  its  po.sterior  aspect 
only,  and  thus  the  head  is  often  forced  from  the  blades,  when  com- 
pression is  used,  like  a  cherry-pit,  to  use  Cazeaux's  simile,  from  be- 
tween the  lingers. 


Fw.  isl.— Cqilialotribc  of  Blot. 


Fig.  ISl  represents  t!io  French  instrument  of  Blot,  whieli  is  pro- 
vided with  a  good  pelvic  curve,  but  the  blades  are  in  close  approximo- 
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tion  to  one  another.  In  Sciinzoni's  ccpbalotriljo.  Fig.  182,  tho  line  of 
greatest  difference  between  the  outer  surfaces  of  the  blades  is  nearly 
two  inches.     The  inner  surface  of  the  blades  is  supplied  with  a  longi- 


Fio.  182, — CophalDtrib«  of  Soanzoni. 

tudinal  ridge  occupying  the  center,  while  the  square  extremities  curve 
sharply  inward  like  pincers.  The  instrument  j>o88es9es  a  pelvic  curve 
of  twti  and  three  quarters  inches.  Wlien  tlie  Seanzoni  cephulotribe  is 
applied  to  the  sides  of  the  decerebrat-ed  heafl,  tho  latter  lengthens  in 
the  axis  of  the  instrument,  but  Muude  reports  that  he  luia  witnessed 
the  failure  of  the  instrument  to  seize  the  head  securely  in  the  Wurz- 
bnrg  clinic,  in  three  cases  out  of  four.  Fig.  183  represents  a  cephalo- 
trilx!  made  for  me  some  years  ago  by  Messrs.  Tiemann  &  Co.,  which 
has  met  with  considcniblo  favor  in  New  York  and  its  vicinity.  It  has 
a  cephalic  curve  of  two  inches  and  a  quarter,  mea.sunng  from  the 
outer  surf acca  of  the  blades.*    The  pelvic  curve  is  three  inches  and 


Fio.  188.— The  author's  oopbalotribc. 

two  lines  in  extent.  These  measurements  are  similar  to  those  of  the 
Prague  in.strumcnts  of  Seyfcrt  and  Breisky.  The  blades  are  fenes- 
trated and  grooved  upon  the  inner  surfaces.  The  advantages  of  an  in- 
strument thus  modeled  arc  obvious.  It  is  possible  with  its  aid  to  seize 
the  head  when  movable  above  the  jwlvic  brim.  As  the  points  ap- 
proach each  other  closely  after  compression  of  the  head  is  completed, 

♦  The  odrantagvs  of  making  the  blades  parallel  to  one  another  arc  rather  apparent 
than  r*«l ;  for,  however  t-fft'Ctively  compression  with  such  nn  insti-umeut  may  l>e  applied^ 
the  head  nets  as  u  wedRo,  producing  a  Beparation  at  the  extremities  proportioned  to  the 
obscnce  of  tlic  ciphalic  curve.  Breisky  and  Seyfcrt  have  insisted  that  it  is  better  to 
transfer  the  greatest  width  between  the  blades  from  the  extrcniilies  to  the  points  at  whldv 
tbcj  come  into  immediate  contact  with  the  child's  bead. 
23 
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the  instrument  becomes  a  perfect  tractor,  holding  the  head  as  securely 
as  an  ordinary  forceps.  Its  construction  ia,  however,  virtually  tlie 
abandonment  of  two  favorite  but  chimerical  ideas  regarding  the  ca- 
pacity and  mode  of  action  of  the  ceplmlotribe,  viz.,  that  it  is  capable 
of  flattening  the  head  .so  that  the  latter  can  be  drawn  through  a  pelvis 
measuring  but  two  inches  in  the  conjugate  diameter,  and  that  this 
can  be  accomplished  by  rotating  the  instrument,  as  we  have  men-' 
tioned,  so  as  to  make  the  flattened  head  correspond  to  the  shortened 
diameter  of  the  pelvis. 

The  actual  result  of  compression  hy  moans  of  the  cephalotribo  was  long  u 
matter  of  dispute.  Bumlelooqiie,  with  his  ponderous  instrument,  claimed  to 
have  Wen  uldc  lo  instantly  crush  the  skull,  includint;  the  base.  Kiliim*  relatvs 
that  in  his  first  case  of  cophaltitripsy  he  succeeded  in  brcnkiug  up  the  skull  by 
a  Hinjjlc'  ujiplioatiun  into  fifty-four  pieces.  Von  Weln-T,  however,  iniide  a  large 
number  of  experiments  upon  still-born  children.  eini*loying  for  purposc.H  of  com- 
parison instruments  of  various  patterns,  and  found  that  in  no  case  <lid  he  snc- 
ceed  in  fracturinjj  the  bones  of  the  skull.  Even  after  the  complete  evacuation 
of  the  cerebral  contents  the  bones  would  bend,  but  did  not  fracture.  The  result 
was  different,  however,  in  cases  where  tlie  cephalotribo  was  employed  in  actitij 
labor,  wliere  the  head  was  subjected  at  the  ."anie  time  to  pressure  from  the  ut-c- 
rine  and  pelvic  walls.  Under  such  circumstantes  the  bones  certainly  may  break. 
If  they  do  not  invariably.  Fractures  he  found,  in  fact,  less  common  than  siriipl<« 
incarvations.  Where  a  frui-ture  took  place  in  one  bone  it  rarely  extended  to 
contipiioiis  ones,  and,  in  general,  contribiiteil  but  Jittle  toward  the  nctual  reduc- 
tion of  the  head.  Winckel  t  presented  three  beads  lo  the  Obstetrical  Society  r>f 
Berlin,  upon  which  the  ccjihalotribe  had  l)een  used  to  facilitate  delivery.  Com- 
pression, in  these  coses,  had  been  employed  in  Bereral  diameters,  and  each  time 
the  cracking  sonnd  elicited  could  have  led  one  to  suppose  that  the  bonea  were 
bein>?  reduced  to  small  pieces,  yet  subsequent  cxamiuation  showed  that  only  n 
single  bone,  and  that,  usually,  according  to  the  position  of  the  head,  a  pariotul 
bone,  was  broken  to  any  extent,  wiiite  tlie  opposite  side,  generally  the  basis 
cranii,  was  but  sliphlly  ruptured.  Xo\v,  the  (rreatest  ajnonnt  of  compression 
effected  by  the  ccphalotribo  does  not  exceed  two  to  two  and  a  ijuarter  inches. 
The  bizyg<jmoti<!  diameter,  indeed,  which  measures  three  inches,  is  not,  in  or- 
dinary ceplialotripsy,  attacked  at  all.{ 

It  has  always  been  objected  to  the  cephalotribe  that  its  application  in  the 
transverse  diameter  increases  the  length  nf  the  head  in  the  antero-poslerior 
diameter,  or  precisely  where  the  pelvis  is  the  narrowest,  and  thus  adds  to  the 
difficulty  of  delivery.  This  is  tin  doubt  true  when  the  head  is  fixed  in  the  [>elvis, 
a  fact  which  shonld  lend  us  to  give  the  preference  lo  other  iiislriiment*  lor  ex- 
traction utter  engagement  has  taken  place.  Above  the  brim,  the  cophalotribe 
Beizes  tiie  head  usually  in  an  oblique  diameter,  po  that  the  compensatiou  take 
place  in  the  opposite  oblique  di.'imetcr.  If  tlic  head  is  si-izcd  in  the  tran^rer 
diameter,  it  may  eaf>ily  be  rotated  into  an  oblique  diameter.     Sometime*  tl 

•  KiLiAX,  "  Onran  f.  die  gcsamnit.  Medccin,''  Dd.  ii,  p.  270. 
f  WiSGKEL,  "  Kephnlotripsic,"  "  Monatsschr.  f.  Gebunsk.,"  Bd.  iil,  p.  81. 
X  FRtTSCH,  "  Dcr  Kepbalothryptor  und  Lnum's  Cranioclast,"  Volkmoun's  " 
k'.in.  Vortr.,"  No.  1 27,  p.  870. 
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['IimkI  rotntct*  spontniieoiiftly,  st)  that  the  cepbalotriho  corner  to  oconpy 
th«  eoRJogate,  a  thing  obviously  po^ible  only  id  moderate  degrees  of  contrno- 
tiun.  Artificial  rntation  of  tlie  cephalotribe  into  the  conjugate  is  dangerous  and 
should  under  no  circurastonocs  be  attempted.  It  rau»t  be  borne  in  mind  timt 
till'  axin  of  thu  instrument  is  in  a  line  between  the  upper  border  of  one  blodo 
nnd  the  lower  border  of  the  other,  and  not  in  on©  drawn  transversely  between 
them.  If  spontiuieous  rotation  occurs,  tiie  instrumoat  should  be  removed,  and 
the  cranioclayt  employed  iis  a  tructi>r.  Extraction  with  a  powerful  instrument 
like  the  cephulotribe  can  not  be  safely  undertaken  when  the  points  of  presouro 
from  the  blades  are  ti>e  soft  tissoes  between  the  symphysis  and  promontory. 

Thus  we  And  the  cephalotribo  useful  in  compressing  the  head 
before  it  becomes  fixed  at  the  brim.  It  is,  moreover,  advantageous 
as  u  tractor  in  moderate  degrees  of  pelvic  contraction.  With  two  and 
three  quarters  inches  in  the  conjugate,  the  limit  for  its  safe  employ- 
ment is,  as  a  rule,  reached.  Of  course  it  is  understood  that  other 
factors  than  the  pelvic  diameters  may  influence  the  restilt.  Thus, 
much  depends  upon  tlie  size  of  the  child's  head,  the  resiliency  of  the 
cranial  bones,  and  the  relations  of  the  pelvic  diameters  to  one  another. 
It  is  not  disputed  that  the  cephalotribe  is  capable,  if  force  is  used,  of 
Mccomplishing  delivery  through  a  smaller  space  than  the  i»ne  given, 
but  the  severe  injuries  tt>  the  matenial  tissues  which  the  instrument  is 
apt  to  inflict,  even  when  every  caution  is  exercised,  make  its  employ- 
ment dangerous  in  the  higher  degrees  of  pelvic  deformity. 

In  1863  Pujot*  publish(»d  a  [>aperin  which  ho  Btoted  that,  while  in  cases  of 
distortion,  in  which  the  narrowing  did  not  exceed  two  and  a  half  inches,  cepha- 
lotripsy  was  a  favorable  openilion,  requiring  the  exorcise  of  no  great  amount  of 
force,  and  but  two  or  three  .ipplications  of  tho  instrument,  below  that  point  he 
regarded  it  as  nearly  as  dangerous  as  the  Ccesarean  section.  Id  the  belief  that 
these  re'»alt9  were  due  to  rude  attempts  to  drag  au  imperfectly  reduce*!  bend 
through  the  contracted  sp.icc,  he  proposed  that  in  ail  cases  below  two  and  a  hidf 
inches  no  tractions  should  bo  made,  but,  «>  soon  as  dilatation  had  proceeded  fjir 
enongh  to  permit,  perforation  should  be  performed,  whereupon  complete  dilata- 
tion woidd  occur  more  »|>eedily,  and  cephalotrifjsy  migFtt  be  bogon  at  an  early 
[leriod  of  labor— a  point  in  itself  of  coni>iidcrable  importance.  While  applying  tho 
cephalotribe,  one  or  two  asaiatants  should  make  eountcr-i)re8suro  over  the  pnbes 
toateady  the  head.  The  blades  should  ba  introduced  as  high  as  possible  by  de- 
pressing the  handles.  Alter  compressing  the  head,  rotation,  if  it  has  not  occurred 
apontancoasly,  !«hould  be  cautiously  attempted.  Tho  slightest  obstacle  should, 
however,  be  the  signal  for  suspending  rotation  and  withdrawing  the  instrument, 
when  Nature  usually  brings  about  rotation  with  aiitouishing  rapidity.  Tho 
instrument  should  tiien  be  re«i>plie<l,  and  the  compression  repeated.  Tlic  same 
process  should  be  gone  thnnugh  with  a  third  tiiiu'.  after  wliich  the  woman 
•bould  be  placed  in  a  cunveiiient  posture,  and  given  bouillon  to  drink.  Then, 
governed  by  the  state  of  the  imiIsh*  and  the  gc^neral  appearance  of  the  patient, 
the  quiet  or  excitement  manifested,  the  weak  or  energetic  character  of  the  pains, 
(hv  cephalotribe  should  be  applied  two  ©r  three  limes  every  two,  three,  or  four 

*  P4J0T,  "  De  la  Q^pbolotripaic  itfpAtte  m»-  9,"  Pario,  18C3. 
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lioars,  leaving  the  expulsion  of  the  ftiitus  entirely  to  Nature.  M.  Pajot  baa  aerer 
found  more  tlian  four  applicatioas  of  this  procwhire  necessary,  while  one  or  two 
have  generally  sufficed.  After  the  passage  of  the  head,  one  or  two  applications 
of  the  instrument  are  required,  aa  a  rule,  to  reduce  the  thorax.  To  be  sacce&»- 
ful,  however,  it  is  requiaite  that  the  operation  should  be  resorted  to  at  an  early 
period  of  bbor,  when,  as  a  rule,  not  more  than  six  to  eighteen  Ijours  are  needed 
for  Nature  to  expel  the  uterine  content-.  Tractions  should  he  employed  only 
in  those  coses  to  which  one  is  caMed  at  a  late  period,  after  the  powers  of  Xaturo 
arc  exhausted.  Objections  to  this  plan  of  Pjyot  have  been  made  an  follows : 
That  there  is  risk  of  rupture  of  the  uterus  from  thf>  prolon(?ution  of  the  labor; 
that  the  uterus  is  exposed  to  iiyury  from  the  apicuhe  at  the  point  of  perforation ; 
that,  owiu^  to  the  great  rapidity  with  which  decomposition  takes  place  after 
cophalotripsy,  the  bones  of  the  skull  are  liable  to  become  denuded  of  their  cov- 
erings; and,  finally,  that  after  a  given  period  the  membranes  become  so  far 
destroyed  as  no  longer  to  protect  the  nterns  from  its  dccora[»osing  contents. 
Pajot  replies  by  ndduciut;  seven  cases  in  which  he  ernj>loyed  his  inethwl.  Five 
of  the  ca.so8  were  succeasfnl,  and  two  terminated  fatally.  The  highest  degree 
of  deformity  for  which  he  operated  was  a  case  in  wbiili  the  contracted  diam- 
eter was  something  less  than  an  inch  and  a  half.  The  patient  died  from 
ru]>torcd  uterus,  due,  according  to  M.  Piyot,  tn  attempts  made  previous  to  his 
arrival  to  perform  cephalotri[)sy  with  a  badly  constructed  instrument.  The 
method  of  M.  Pajot  lias  never  vvtm  the  approbation  of  the  profession,  )mt,  id 
the  absence  of  the  necessary  instrum  -ntt  to  execute  other  preferable  mnnoeavrca, 
the  success  of  its  author  recommends  it  for  trial. 

The  application  of  tlio  copliulotribp  dooa  not  dilTer  from  that  of 
the  forceps.  Where  perforation  lias  hcen  iierformcd,  s])icula?  of  bone 
shoukl  bo  carefully  removed  with  the  fingers.  Confirmiitory  evidence 
as  to  tlio  direction  of  tlie  head  may  bo  obtained  by  exploriiit^  tho  cra- 
nial caA'ity  with  tlio  finjjor,  as,  in  tliis  Avay,  the  exact  posjjtion  of  tho 
base  and  vault  may  Im  determined.  Great  caution  slnnild  be  cxer- 
cisetl  during  tho  introduction  of  the  blades  not  to  injure  the  vaginal 
or  uterine  tissues.  It  ia  not  always  easy  to  lock  the  instrument  after 
the  blades  havo  been  adjusted.  The  left  blade  is  easily  placed,  but 
often  tho  right  blade  is  witli  diflieulty  brought  forward  to  the  cor- 
responding transverac  or  oblique  diameter.  Compression  should  bo 
made  slowly,  and  tho  opening  made  by  the  perforator  should  be  care- 
fully gnarded  lest  cutting  portions  of  bone  protrude.  Extraction 
pliould  take  jilaco  under  tho  guidaiico  and  protection  of  the  fingers  of 
the  left  hand. 

Sometime!*  the  cepbalotribe  ia  used  to  compress  and  extract  th« 
aftor-cotniiig  head  in  cases  of  moderate  jtelvic  contraction.  Under 
such  circnmstancea  perforation  is  unually  not  a  jirorecjuisite.  The 
ceplialotribe  seizes  tho  head  securely,  and  acta  with  great  power  upon 
the  basis  cranii.  Tho  increased  diameters  of  the  head  accommodate 
themselves  more  readily,  ton,  to  the  long  diametcrti  of  the  pelvis  than 
in  cranial  presentations.  AVhcn  the  head  is  retained  in  tho  ntems 
after  it  has  become  detached  from  the  body,  it  should  be  held  by  an 
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^t^istant  thront^li  the  abdominal  walls,  and  stt'udiod   l>j  a  crotchet 
tfttrodiiced  intii  the  foramen  mngnum,  or  fixed  into  un  orbit,  or  in  the 
lower  jaw.     Tlie  eoiihalotrile  muy  then  be 
applied  ta  complete  the  extraction. 

Cram'oclast. — It  is  necessary  to  distin- 
guish between  two  iustraments,  each  of 
which  bears  the  name  of  cranioclast.  The 
original  model  was  the  device  of  Sir  J.  Y. 
Simpson,  and  Avas  intended  by  him  to 
replace  the  cephalotribe.  It  is  substan- 
tially a  powerful  j)air  of  craniotomy-for- 
ceps.  The  larger  blade,  wliich  la  intended 
to  be  placed  upon  the  outer  surface  of  the 
head,  is  fenestrated  and  grooved.  The 
smaller  one,  for  introduction  into  the  per- 
forated sikull.  is  t;olid  and  supplied  with 
ridges  which  fit  into  the  grooves  upon 
the  opposite  bliidc.  The  two  blades  artic- 
ulate by  means  of  a  button-lock.  By  a 
twistinj;  movement,  the  cranioclast,  when 
applied,  can  be  employed  to  wrench  off  the 
bones  of  the  calvarium,  different  portions 
of  the  skull  being  seized  successively  with 
the  view  of  accomplishing  that  result.  As 
the  fractured  boTies  are  covered  hy  the 
scalp,  they  are  prevented  from  inflicting 
injury  during  the  subsequent  course  of  de- 
livery. Hut  the  cranioclast  is  not  only  of 
use  in  breaking  up  the  cranial  vault,  it  is 
likewise  the  most  effective  of  all  the  in- 
etrument^  employed  for  extraction  of  the 
perforated  head. 

The  principal  defect  of  the  Simpson 
craiiiochvjt  is  that  it  attempts  to  combine 
in  the  same  instrument  the  functions  of 

crusher  and  tractor.  Now,  aa  in  the  cephalotribe,  the  devices  which 
make  it  the  most  effective  instrument  in  the  one  direction  weaken 
its  utility  in  the  other.  Braun's  modified  cranioclast  is  intended  to 
serve  purely  as  a  tractor.  All  idea  of  its  undertaking  to  break  up  the 
skull  is  discarded.  The  work  of  compression  and  disarticulation  is 
left  to  the  counter-pressure  of  the  pelvic  walls,  and  to  the  employ- 
ment of  craniotomy-forceps  and  the  cejihalotril>e.  The  term  rrnni- 
ochunl  is  therefore  a  misnomer.  Munde's  projx)sed  substitute  of  "cra- 
niotractor"  is  descriptive  of  it«  real  action.  Yet  the  modifications 
of  Braun  were  as  simple  as  tbey  have  proved  appropriate.     A  jwlvic 


Fio.  184.— Simpson's  croniocUet. 
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Yaginal  walls  ;  as  the  head  is  drawn  into  the  pelvis,  the  pressure  is  not 
concentrated  at  one  or  two  points,  but  is  diffused  over  the  entire  jwjlvic 
rim ;  the  head  is  therefore  able  to  mold  itself  to  the  shape  of  the 
]>elvi3.  Subsequent  to  the  use  of  Braun*8  cranioclost,  extensive  lacera- 
tions and  injuries  to  the  maternal  organs  are  rarely  found.  The  cra- 
nioclast  takes  firm  hold  of  the  head.  It  never  slips  durinij  extraction. 
It  ia  not  apt  to  tear  away  when  the  cranium  and  scalp  are  eeized 
together-  The  most  secure  grip  ia  obtained  when  the  inner  blade  is 
passed  to  the  base  of  the  skull,  while  tlie  outer  one  is  a]iplied  to  the 
face  or  over  nn  ear.  Shoulil  the  portion  grusjjcd  tear  away,  tlie  read- 
justment of  the  instrument  upon  another  part  of  the  skull  is  easy. 
Thus,  the  inner  blade  can  be  turned,  of  course,  in  any  direction  with- 
out difficulty,  while  the  outer  blade  is  easily  disengaged  from  the  scalp- 
tissues  and  changed  in  its  position  by  direct  j>res8uro  from  the  fingers 
and  slight  leverage  movements  of  the  handle. 

The  cranioclast  may  often  advantageously  be  used  as  a  tractor  in 
oases  where  the  head  has  been  previously  crushed  and  flattened  by  the 
cephalotribe,  but,  where  extraction  with  the  latter  is  rendered  ditticult 
by  slipping,  or  by  the  inability  of  the  ojierator  to  make  the  altered 
diameters  of  the  head  correspond  to  those  of  the  contracted  jielvic 
space,  the  immense  superiority  of  the  cranioclast  consists  in  the  capa- 
city to  seize  the  head  antero-posteriorly,  and  thus  to  bring  its  length- 
ened diameter  into  the  transverse  space  of  the  pelvis. 

The  cranioclast  enables  us  to  extend  the  limits  of  safe  delivery  far 
beyond  what  would  be  admissible  with  tlie  ecphnlotribe,  as  with  its  aid 
it  is  possible,  after  the  partial  or  comidete  removal  of  the  flat  bones  of 
the  skull,  to  tilt  the  chin  downward,  and  draw  the  base  by  the  edge 
through  the  conjugate.  In  this  way  craniotomy  may  be  rcsorted  to 
in  pelves  mea'^uriug  less  tlian  two  and  tiiree  fourths  inches  antero-jjos- 
teriorly.  Indeed,  Barnes  claims  that  one  inch  and  throo  fourths  in 
tho  conjugate  and  three  inches  in  the  transverse  diameter  furnish 
sufficient  space  for  a  successfnl  operation.* 

The  proceeding  to  be  pursued  in  these  ditTicult  eases  is  as  follows  : 
After  perforation  introduce  a  forceps-blade  under  tlie  scalp,  and  detach 
the  latter  as  far  as  possible  from  the  cranial  bones  ;  break  up  and  wash 
out  the  entire  brain-mass  ;  seize  the  parietal  Inmcs  lieneath  the  scalp 
with  a  good  ])air  of  craniotomy-forceps,f  and  bn-ak  them  away  piece- 
meal by  a  twisting  movement  of  the  wrist.  Tho  withdrawal  of  the 
fractured  bones  isalways  a  matter  of  delicacy.     Unless  the  soft  parts 


•  nARXKP,  "Ohntotric  Opermions,"  p.  402.  Vm  discDssioti  of  chiii  paint,  see  "Tro»t- 
mcnt  of  <'ontractc<l  PoItcs." 

f  MfilJr*'?  crani<.>toin>-rorcc(>s  has  been  larf;clj  uw-l  in  America,  nnd  nmy  bo  confi- 
<lcntl)r  rcioiii«tR'0<Je<l.  Tlierc  ure  two  fonns,  one  straight  and  the  other  currcd.  Dr.  Toy- 
lor'«  tnodiflcation  coneiiRicd  chiefly  in  iacrcosin^  tho  length  of  the  instrumoot,  m  as  to 
render  it  mure  avn'iluble  in  opcratiuns  at  the  superior  strait. 
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arc  carefully  jruarded  by  the  Imnd,  the  maternal  tissues  are  »pt  to  be  cut 
and  lacenitod  by  the  sharp  edges  and  splintered  corners  of  the  bonea. 


Ml 


Fio.  187. — Meijjs'a  cnuiiotomj-foroopB  (modified  by  Professor  I.  E.  Tuylor). 

Skene*  has  found  it  a  great  aid,  in  ."^ome  cases,  to  use  a  large-sized 
Sims  speculum  to  bring  the  head  into  view,  and  to  go  through  the 
various  stt'iis  of  cniiiiotumy  with  the  guidance  of  the  eye.  The  sug- 
gestion is  an  excellent  one,  but  when  the  head  ia  high  up,  as  is  the 
rule  in  difficult  cixses,  I  have  not  alway-s  found  it  [iracticablc  to  expose 
in  this  way  the  presenting  part.  Ilorwitz  f  recommends,  in  difficult 
cases  of  the  uncxpanded  cervix,  to  perforate  through  a  large  Fergusaon 
speculum. 

After  the  removal  of  t!ie  parietal  bone.",  the  fenestrated  blade 
should  bo  placed  utidcr  the  chin,  or  in  the  mouth,  while  the  smaller 
one  is  introduced  inside  the  perfm-ation,  and  apjdied  so  that  the  fron- 
tal bones  are  included  in  the  grasp  of  the  instniment.  The  bladea 
should  then  be  screwed  tightly  together  by  means  of  the  apparatus  for 
compresi<ion,  and  the  head  turned  so  that  its  bizygomatic  diameter  is 
brought  into  the  transverse  diameter  of  ihe  pelvis.  As  the  dipt^mce 
between  the  orbital  plates  and  the  chin,  including  the  instrument, 
does  not  exceed  two  inches,  and  the  width  of  the  base  is  only  about 
three  inches,  it  is  evident  that,  in  skillful  and  experienced  hands,  this 
method  ia  capable  of  almost  indetintto  extension. 

After  delivery  of  the  head,  the  extraction  of  the  body  may  still 
cause  difficulty.  If.  then,  tlirough  an  opening  made  with  a  perforator 
between  the  clavicle  and  shoulder-blade,  the  smaller  blade  be  intro-, 

•  Skkne,  '■  Trnns.  of  the  Am.  Oynwc.  Soc,,"  vol.  ii. 
t  IlottwiTZ,  "  Uber  eia  PurfomUons  Vorfahrcn,"  "  Ztschr.  f.  Gcburtsh.  ti.  Gyiuulc,* 
Dd.  iv,  p.  1. 
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daccd,  and  the  outer  ])liuio  ho  applied  on  the  back,  so  that  the  two 
include  the  spine,  the  cranioda^t  will  seize  the  trunk  firmly,  and  is 
capable  of  exerting  great  force  as  a  tractor. 

Crotchet  and  Blunt  Hook. — As  tractors,  neitl>cr  of  these  instni- 
monts  is  much  in  vogue  at  the  present  day.  It  is  well,  howc^ver,  to 
become  familiar  with  their  uses,  aa  wo  are  not  always  placed  where 
we  can  have  a  complete  armamentarium  at  our  disposal. 


Fio,  198.— TrotcLet. 

Tlie  crotchet  is  a  steel  houk.  with  a  sharp-pointed  extremity.  The 
shaft  is  either  straight  or  curved  to  adapt  it  better  to  the  convexity  of 
the  head.  In  craniotomy  the  instniment  is  often  useful  in  breaking 
up  the  brain.  It  may  be  inserted  into  an  orbit  w^lien  it  i.s  desired  to 
bring  the  bji«e  of  the  skull  end  on  into  tlu-  pelvi!«.  In  default  of  either 
cranioclast  or  cefthalotribe,  it  niny  be  emi>lt>yed  to  extract  the  jierfo- 
ratcd  head.  To  this  end  it  should  be  pivssed  through  the  opening  and 
its  point  inserted  into  one  of  the  bones  of  the  cranial  vault.  Two  fin- 
gers of  the  left  hand  are  then  passed  to  the  outer  surfat-e  of  the  skull, 
to  serve  as  a  gnard  ximi  to  make  pressure  against  the  \m\\t  fixed  upoti 
the  inner  surface.  If  much  resistance  is  met  with,  the  part  is  apt  to 
tear  away,  and  a  new  hold  has  to  be  taken.  When  ])ortion3  of  bone  are 
broken  away,  they  should  be  removed  with  the  fingcr-i,  to  prtMout  their 
doing  harm.  The  proeesa  is  often  tedious,  and,  in  unskillful  lianda, 
is  not  devoid  of  danger.  When  the  Iwnes  of  the  vault  yield  under 
traction,  a  more  effective  grip  may  sometimes  be  obtained  by  fixing 
the  crotehet  at  the  foramen  niuj,'uutii  or  the  sella  turcica.  Or,  in  place 
of  introducing  the  instrnment  into  the  skull,  it  is  sometimes  inserted 
outside,  behind  the  ear,  into  the  mastoid  process,  or  into  the  occiput, 
near  the  foraraen  magnum.    Tlie  blnnt  hook,  though  not  indispensa- 


Fio.  18&.— Dr.  Tojlor's  ri^'ht-aij^led  blunt  hook, 

ble,  is  cajiable  of  rendering  valuable  service  in  delivering  the  head 
after  the  performance  of  craniotomy.  Dr.  I.  E.  Tuylur  gives  the 
proferenco  to  a  right-angled  in.strument.  The  blnnt  hook  can  not,  of 
coarse,  be  attached  to  flat  surfaces  of  bone.     It  may  be  used,  however, 
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to  draw  duwu  the  chin,  or  it  may  he  thrust  into  an  orbit.  Where 
)H?rfonitiou  has  been  made  upon  the  after-coming  Lead,  the  blunt  hook 
may  be  introduced  through  the  opening  and  traction  made  directly 
upon  the  base  of  the  skull.  lu  diHicult  cases,  delivery  of  the  trunk  is 
sometimes  favored  by  tractions  made  by  a  blunt  hook  inserted  under 
the  posterior  shoulder. 

Version. — Version,  wil.li  extraction  t)y  the  feet,  with  or  without 
cephalotripsy,  has  been  warmly  commended  by  Bertin,  Tarnier,*  aiid 
Taylor. f  while  it  has  been  condemned  in  harsh  terms  by  others.  Where 
it  is  practicable  to  perforate  and  turn  early  in  lal>or,  at  a  time  when 
version  is  easy,  the  method  has  the  advantage  of  bringing  the  longest 
diameter  of  the  head  into  corresi>ondeuce  with  the  long  diameter  of 
the  pelvis,  and  favoring  the  molding  of  the  liead  to  the  shape  of  the 
canal  it  luis  to  traverse.  At  the  sdme  time  it  avoids  i!ic  dangers  of 
contasing  the  soft  parts  incident  to  the  use  of  the  cephalotriljo.  Dr. 
Taylor  recommends  combining  propulsion  above  the  pubes  with  trac- 
tions made  upon  tlio  extremities. 

Great  ingi-niiity  has  been  exerted  to  devise  some  pood  way  to  overcome  th« 
ditficiihy  wtiich  grows  out  of  the  defectiveness  of  the  preceding  measures  in  nct- 
ing  directly  npon  the  base  of  the  skull.     Cephalotoniy4  or  tlio  removal  of  the 
head  by  Bcgmonts,  htw  been  proposed  as  a  substitute  for 
perforation  and  cepliolotripsy.     Van  TInevors  forocps-saw 
divides  the  bend   from   crown   to  base  into  two   halves. 
Tarnier's  torcfps-saw  removes  from  the  hoiwl  a  trinngnlar 
aegmciit,  the  apex  of  which  is  cut  from    tlie  skull  bas«<. 
Dr.   Barnes*  has  suggested   tlio   aiiplioation   of  Hraxton 
Tlicks'ft  wife  feraMur  to  succesHive  pmtions  of  the  head. 
Hubert's   tramiforateur   is  designed  to  bore  through  the 
Rphenoid,  and  thus  to  destroy  the  resistance  of  the  bas». 
The  sphenotribes  of  Valetto,  llflter,  and  the  Lollines,  are  a 
oombi nation  of   the   ccplmlotrilio    and  the  trarni flora tcur. 
^^(H       Notwitlistftuding  the  principle  of  cephalotomy  is  mecliflDl* 
cally  correct,  iho  operation  lias  never  met  with  any  general 
acceptance,  jiartly  oning  to  tlio  high  price  and   compli- 
cated structure  of  most  of  the  instruments  required  for  its 
Fio.  190.— Sogmcnt  ro-    performance,  and  perliaps  in  part  to  the  fact  that,  in  th«: 
moved  by  the  Tar-    higher  degrees  of  pelvic  deformity  where  their  advant.igcs 
(P.  Thomas.)  over  the  more   familiar  methods  wonid  be  tlieoretionlly 

moft  complete,  the  bulky  nature  of  the  forceps-saws  nnd 
the  sphenotribes  interferes  with  their  employment.  The  favorable  reports  made 
by  their  inventors,  of  the  results  they  have  peraonaDy  obtained,  render,  howcvar, 
n  reference  to  the  subject  ueceasary. 


•  Tabxier,  "  Diet,  dc  M6<lecino  el  dc  Chirurgie.,"  art.  "  Einbryotomic,"  t.  xii,  p. 
t  Tatlob,  "  What  is  the  Beat  Treatment  in  Contracted  Pelves  ?  "  "  Trans,  of  the 

Yoik  Acad,  of  Jlcd.,"  I87fi. 

X  Tabsier,  "  Diet,  de  M6decine  et  de  Chirurgie,"  art  "  Embryotoonio,"  p.  MQ. 

•  Babnis,  "Obstetric  Operations,"  p.  411. 
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Embryotouy. 

In  a  literal  sense,  embryotomy  includes  all  the  graver  o|)eration8 
designed  to  diminish  the  volume  and  resistance  of  the  footus.  Custom 
has,  however,  restricted  the  term  to  those  openitious  only  which  are 
performed  uiton  the  trunk  of  the  eliild.  It  is  used,  therefore,  as  a 
rule,  in  contrmlistinotton  to  craniotomy,  and  not  in  its  generic  sense. 

Indications  for  Embryotomy. — 1.  In  extreme  degrees  of  pelvic  con- 
traction, wliere  the  sizn  of  the  body  obstructs  delivery  *  3.  In  fetol 
malformations,  with  abdominu!  enlargentent  due  to  pathological  con- 
ditions of  the  more  important  viscera,  and  jn  c:wes  of  extraordinarily 
develoiied  children.  3.  In  neglected  transverse  presentations,  in  which 
version  is  impossible,  or,  at  least,  can  not  he  performed  without  en- 
dangering greatly  the  life  of  the  mother. 

Embryotomy  includes  two  operatij'e  measures,  viz.,  exenteration 
and  decapitation. 

Exenteration. — By  exenteration  we  mean  the  opening  of  one  of  the 
large  cavities  of  the  trunk,  and  the  removal  of  the  contained  viscei-a. 
It  is  most  commonly  indicated  in  transverse  presentations,  where  de- 
capitation is  not  easy  to  perform,  as  in  cases  of  extreme  pelvic  con- 
traction with  the  head  high  up  above  tlie  pelvis.  The  opening  may  bo 
made  by  means  of  a  pair  of  curved  scissors  or  the  ordinary  perforator. 
The  same  prccautiotks  against  injury  of  the  maternal  tisjiuos  have  to 
be  observed  as  in  craniotomy.  In  shoulder  presentations  an  assistant 
should  press  the  fundus  of  the  uterus  downward.  The  operator  at  the 
8Ume  time  thrusts  the  perforator,  or  tlie  scissors,  between  the  ribs,  and 
then  enlarges  the  opening  by  turning  the  instrument  so  as  to  make  a 
second  incision  at  right  angles  to  the  first.  Next,  splintered  portions 
of  bone  should  be  carefully  broken  away  witli  the  fingers,  until  the 
opening  becomes  sufficiently  extensive  to  permit  the  introduction  of 
the  half-hnnil.  In  tearing  away  the  viscera,  the  fingers  may,  if  neces- 
sary, be  aided  by  the  volsella-forceps.  The  abdominal  cavity  may 
be  reached  directly  tlirough  the  thorax  by  perforation  of  the  dia- 
phragm, or  a  fresh  opening  may  be  made  through  the  abdominal  walls. 

After  evisceration,  the  reduced  bulk  of  the  child  renders  it  pos- 
sible to  proceed  directly  to  seize  the  feet  and  perform  version.  This 
method  is.  however,  generally  difficult,  and  endangers  the  distended 
cervix  and  lower  uterine  segment.  If,  therefore,  tiic  shouhler  is  high 
up,  the  breech,  which  is  easily  reached,  should  be  drawn  down  with 

'  It  hx^  been  juxid  that,  in  catcs  which  do  not  demand  the  Cicsaroan  soction,  this  indi- 
cation U  not  likely  to  ari:]c.    In  the  extraction  of  the  child's  body,  however,  through  « 
ainall  jiuto-minor  pelvic,  which  nniuircd  for  ita  oomplclion  upward  of  twcntj-firc  roin- 
nM»,/K)*f-»»<>r/<7»  cxaminiilion  showed  more  oxtcnaJTo  disturbancea  from  nrreatiMl  pelvic 
*•  doc  to  curnprcsHinn  from  the  child's  body,  th&n  from  tbo  Icsiooji  arbing  out 
«W  of  cniaiototuy. 
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the  fingers  or  the  bhint  hook,  in  imiiatiun  of  the  mode  of  delivery  iu 
epontuueous  version.    Whcu,  however,  an  arm  presents,  and  the  shoul- 


^ 
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Fio.  191. — ^BrauD'a  doc&pltAtini^  hook. 

der  is  crowded  into  the  pelvis,  the  child  may  be  drawn  through  doubled 
upon  itself,  as  in  spontaneous  evolution. 

Decapitation. — Whenever,  iij neglected  transverse  presentations,  the 

neck  can  be  easily 
reached,  decapitation 
furnishes  the  simplest 
and  mildest  plan  for 
overcoming  the  diffi- 
cukics  wliich  prevent 
deliver}'. 

Decapitation  may 
be  ctFoctcd  iu  a  num- 
ber of  different  ways : 
1.  Draw  u]>un  the 
]>rola|ised  arm  Ici  bring 
the  neck  well  down, 
and  within  reach.  Pass 
the  finger  or  n  blunt 
hook  around  the  neck, 
and  then,  carefully 
guarding  the  point.s, 
,    _  divide   with   a  strong 

/ll_^_  pair  of    scissors   by  a 

^^  \J.  series  of  short   movc- 

^S  ments  the  soft  struct- 

^pi  ,  urcs  and  the  vertebral 

W  column, 

^1  2.    In   many  coses 

the    division    of    the 
\  neck  can  be  advanta- 

¥,0.  19S.-Bmnn's  method  of  decapiUiUon.  gcously     accomj-lislied 

by  Braun's  decollator. 
This  instrument  is  a  modiflcatiou  of  the  blunt  hook.     The  terminal 
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portion  is.  however,  bent  at  nearly  an  acute  angle.  It  is  likewise 
flattened  from  side  to  side,  and  ends  in  a  button-shaped  extremity. 
The  handle  is  fixed  at  a  right  angle,  and  is  capable  of  imparting  to 
the  instrument  powerful  leverage  movements.  In  employing  the  de- 
collator, the  index  and  middle  fingers  of  the  left  hand  should  encir- 
cle the  child's  neck  from  behind,  while  the  thumb  h  placed  upon  the 
anterior  surface.  The  neck  should  then  l\o  firmly  grasjwd  and  drawn 
down  into  the  iielvis  as  far  as  ptwsiblc.  Tiie  deeuUaror  t-lKHiid  Ije 
passed  up  flat  under  the  symphysis  pubis  along  the  tbumb  of  the 
operator,  until  the  button-end  has  advanced  far  enough  to  bo  turned 
to  tlie  rear  over  the  neck.  Finallr,  the  instrument  should  be  seized 
by  the  handle  with  the  right  hand,  and  rotated  to  and  fro,  while 
tractions  are  simultaneously  made  in  a  downward  dii-ectiou.  It  is 
surprising  how  quickly,  as  a  rule,  the  spinal  column  may  be  divided 
by  this  mananivrc.  After  the  separation  of  the  vertebra,  care  must  bo 
taken  not  to  draw  down  with  too  much  force,  lest  the  integuments  and 
wft  structures  yield  suddenly,  imd  violence  be  done  by  the  rapid  with- 
drawal of  the  instrument.  This  accident  may  be  avoided  by  using 
moderate  tractions  and  dividing  the  last  remnant  of  the  tissues  with  a 
pair  of  scissors.  Tlie  decsipitating  hook  of  Ram^botham,  which  is 
curved,  and  has  a  cutting  edge  upon  the  concave  part,  is  more  ditlicult 
to  apply,  and  is  a  less  safe  instrument  in  unskillful  hands. 


* 


& 
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Fto.  198.— Embryotomo  of  P.  Thomas. 


Pa  jot  originated  an  ingenious  method  of  decapitation,  which,  in 
default  of  iipecial  instruments,  is  capable  of  rendering  valuable  service. 
It  consists  in  pas.sing  a  strong  cord  around  the  child's  neck,  and,  by  a 
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Bawing  movement,  cutting  tlirough  the  ]>arts.  The  vagina  slioukl  be 
protected  by  a  8i)ceuliim  froin  tlio  friction  proiluceil  by  the  to-and-fro 
movement  of  the  string.  The  chief  diffleulty  of  the  operation  lies  in 
getting  the  string  around  the  neck.  Pajot  caused  a  groove  to  be  made 
upon  the  concave  burfaco  of  the  Wunt  hook  which  forms  a  consiaut 
attachment  to  one  of  tlie  Imndles  of  the  urdinar}^  French  forcei">8. 
Through  tliis  groove  he  passes  a  string,  to  the  end  of  which  he  fastens 

around  lead  bullet;  when 
the  blunt  hook  '%&  adjusted 
about  the  child's  neck,  the 
weight  of  the  bullet  draws  J 
the  cord  downward  so  that 
it  can  be  reached  by  the 
Inind  of  the  (>perutor.  Dr. 
Kidd  recommends  attach- 
ing a  string  to  an  elastic  ca- 
tlieter  armed  with  a  strong 
stylet ;  then,  after  impart* 
ing  to  the  instrument  the 
proper  curve,  it  should  be 
passed  around  the  child's 
neck,  and,  as  it  is  with- 
drawn, the  string  should  be 
used  to  drag  a  strong  cord 
or  the  chain  /craneur  into 
place. 

Still  more  ingenious  is 
the  embryotume  of  Pierre 
Tlinmas,  consisting  of  two 
l)bdes  modeled  after  a 
somewhat  expensive  instru- 
ment devised  by  M.  Tar- 
nier.  The  curved  blade 
should  be  passed  posterior- 
ly opposite  the  sacrum.  The 
straight  blade  should  be 
introduced  in  front  direct- 
ly beneath  the  pubic  boneB. 
When  adjusted,  the  extrem- 
ities of  tlie  bhules  are  in 
apposition.  Both  blades  contain  a  grooved  canal.  A  piece  of  whale- 
bone armed  with  an  ivnry  knob  is  then  introduced  into  the  canal  of 
the  straight  blade,  while  a  long,  flexible  piece  of  wlialebone  pro\'ided 
with  an  ivory  ring  is  pjissed  into  the  cauul  of  the  posterior  curved 
blade.     The  descent  of  the  posterior  whalebone  furnishes  the  evidence 
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Fio.  loi.— Embrjrotomo  adjusted  iiround  the  ueck  of 
the  child. 
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that  the  ciihals  of  tlie  two  bhides  are  in  o])position,  and  that  the  longer 
piece  has  entered  the  posterior  canal.  When  the  circuit  is  completed, 
a  loop  of  cord  is  jiassed  through  an  eyelet  in  the  end  of  the  whalebone^ 
and  serves  as  an  attachment  to  u  chain-saw,  which,  as  it  is  drawn 
upward,  leaves  the  groove  and  encircles  the  child's  neck.  In  decapi- 
tating the  child  by  a  to-and-fro  movement,  the  soft  parts  are  protected 
by  the  blades  of  the  cmbryotome. 


CHAPTER  XXIIL 

CESAREAN  SECTION.— OPERATIONS  OF  THOMAS  AND  PORRO. 

CmnrttP  mcUod. — History. — Indications. — Operation. — After  -  treatment. — Prognotia. — 
Operation  of  Porro. — Operation  of  Thoiiina. 

The  Cesarean  Sectiox. 

The  term  CcBsarenn  section  is  applied  to  cases  in  which  thefoptns 
is  removed  from  the  mother  by  an  incision  made  through  the  alxlomi- 
Uiil  and  uterine  walls. 

Although  the  operation  pretends  to  great  an(ii|uily,  the  earlier  his- 
tories are  probably  of  mythical  origin.  The  su{)poscd  references  in 
the  Talmud  arc,  according  to  Rodenstein,  mistranslations  of  the 
text.  The  same  authority  euggest.s  that  even  the  lex  regh,  attrilj- 
uted  to  Numa  Pompilius,  which  makes  it  obligatory  upon  the  physi- 
dan  to  remove  the  child  by  abdominal  section  in  case  the  mother  dies 
during  pregnancy,  was  really  added  to  the  Roman  law  in  the  middle 
Bges,  with  the  int^pntion  of  giving  force  to  the  decretals  of  the  Church, 
which  sought,  through  the  Ca^sarean  section  upon  the  dead,  to  rescue 
the  child  for  the  rite  of  baptism  before  its  life  became  extinct.  Dur- 
ing the  sixteenth  century  there  seems  no  reason  to  doubt  the  authen- 
ticity of  certain  cjiscs  of  Ia])arotomy,  performed  during  the  life  of  the 
motlier,  for  the  renmval  of  the  fcetus  in  extra-uterine  pregnancies.  In 
1681  Francois  Rousset  *  published  the  histories  of  fourteen  successful 
Cffisarcan  sections,  six  of  which  were  said  to  have  been  performed  upon 
the  same  individual.  These  cases  were  rejieated  from  hearsay,  and 
from  accounts  taken  from  letters  written  by  friends.  Their  genuine- 
ness was  challenged  at  the  time  of  publication  by  the  opponeut*  of  the 
operation,  and  they  are  now  generally  regarded  as  resting  upon  ques- 
tionable authority.  Tlie  tirst  operations  mentioned  aft4?r  tiic  publica- 
tion of  Housset's  work  arc  said  to  have  proved  fatal.  Tlie  earliest  well- 
uuthcnticatod  record  of  Cesarean  section  comes  to  us  from  Germany. 
It  was  performed  in  Wittenberg,  by  Trantmaan,  in  IGIO.     The  patient 

♦  RoDssET,  "  Tniil6  nouroaii  dc  rbystorotomotokie,  ou  cnf&ntcincnt  C^sarienne." 
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bred  from  the  2l£t  of  April  to  the  IMi  of  Max.  Soscely  sbt  doabft 
VM  entertamed  of  ber  leeorcfT,  when  she  vss  suddeslr  aened  with  m. 
famting-fit  and  died,  eootnurr  to  all  expectatioai,  in  aboot  half  an  boor. 

'■'»*— *^—  for  tkB  GBBnn  Saatlea.— A«  the  Cameni  ateima  b»- 
loo^i  to  the  moii  hanrdoos  opentioiif  of  eargaj,  ita  peifuii— acf  it 
dueflj  jnitHhUn  in  c— ?■  in  vfaich  cranSotomr  and  the  deliTerj  of  tbo 
diiid  bj  the  natnral  p— gca  involve  the  life  of  the  aK>UMr  in  stil 
grealer  peril.  It  ii  indicated,  therefore,  in  extreme  defreea  of  petx 
eontnctMHi,  intheoawof  eolid  tuaonwluGlieQenMcbopoii  tbepeii 
•pace,  and  in  advanoed  camnomatoiis  dqjeueiation  of  the  eerrix. 

The  Cesarean  sectioo  is  permiasible  if  the  mother  it  moribond,  and 
the  child  ia  knovn  to  be  aUre,  vbere  rapid  deliTerr  br  the 
|w— til  II  ii  impoaHble.  It  maj  be  undertaken  at  the  mother's 
if  otbenriiic  drlirerr  can  not  be  accomplished  vitboot  the  fiacn'6ce  i 
the  child.  If  in  anr  case  the  decision  ia  left  to  the  phTBidaa, 
dioold  regard  the  veUare  of  the  motiier  as  of  paramount  im] 
It  has  been  said  that  if  a  woman,  knowing  herself  to  be  incapable  of 
bearing  liring  children,  exposes  herself  to  the  repetition  of  prcgnaocj, 
it  beconiea  the  datr  of  the  phjaician  to  perform  tbe  Caesaiean 
in  the  interest  of  the  child.  The  dot r  of  the  physician  is,  however. ' 
to  his  patient.  He  h  Dvt  to  eoastitnte  him-elf  either  jndge  or  exe- 
cationer. 

OpersticnL — The  sncceas  of  Csesaxean  section  depends  in 
mcaeore  npon  the  control  which  the  obstetric  eaifeon  poaseMog  ol 
the  conditions  nnder  which  the  operation  is  performed.  Tlie  mc 
suitable  time  to  operate  is  after  dilatation  has  begun,  bat  previous 
tbe  mptnre  of  the  membranes  :  after  dilatation,  because  it  is  deal 
able  to  provide  a  free  outlet  for  the  uterine  discharges  subsequent  to 
the  operation,  and  because  the  retraction  of  the  uterus  after  delivery, 
which  furnishes  the  most  efficient  means  of  controlling  hsemoi 
from  the  uterine  wound,  is  best  secured  if  the  o|x?ration  is  perfo 
at  a  time  when  the  contractions  are  strong  and  frequent  ;  previous 
mpture,  because  there  ia  then  greater  probabilitr  of  finding  tbe  child 
alive  and  the  maternal  tissues  uninjured.  Unless,  too,  the  head  or 
breech  protrudes  ?{)ontaneou!!ilv  through  the  incision  made  in  the 
uterine  wall,  the  delivery  is  much  more  readily  performed  ^^ 
membranes  are  intact  than  after  the  utenis  has  retracted  firuj.  _  n 
upon  the  child's  body.  Michaelis  reports  a  successful  case  operated 
upon  by  Schmitt,  of  Eylau.  after  eighty  hours  labor,  and  1"  '  r 
the  escape  of  the  waters,  where  the  incision  had  to  be  cxtei  r 

six  inches  in  length  before  extraction  could  be  accomplished.* 

The  room  where  the  operation  is  performed  should  be  tlioronghl 
aired  and  disinfected  by  the  free  use  of  the  carbolic-acid  spray,  an* 
the  temperature  raised  to  from  75'  to  80*  Fahr.     A  convenient  oper- 
*  XtctU£U3,  "  .AbliaDdhii^m  wu  dem  Gebictc  dcr  Gcbartshoife,"  p.  153. 
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ating-table  can  be  readily  iraprovised  by  covering  an  ironing-table  with 
blankets  or  an  old-fashioned  comforter.  The  head  of  the  patient 
should  bo  moderately  elevated,  the  lower  extremities  slightly  flexed, 
and  the  knees  rotated  outward.  The  abdominal  tension  in  the  com- 
plete horizontal  position  i3  apt  ttj  impede  the  circulation  and  respira- 
tion, and  to  fjicilitate  intestinal  hernia  when  the  abdominal  incision 
is  made.  Ether  should  be  employed  as  an  anaesthetic  in  preference  to 
chloroform.  All  the  detuils  of  antiseptic  surgery  should  be  carried 
out  with  painstaking  exactitude. 

Five  assistants  are  requisite,  viz. :  one  to  superintend  the  carbolic 
spray  ;  one  to  give  ether  ;  one  to  steady  the  uterus  and  hold  back  the 
iuteetines  ;  one  to  take  charge  of  the  instruments  ;  and,  fmally,  a 
nurse  experienced  in  the  methods  for  resuscitating  partially  asphyxi- 
ated children,  to  receive  the  infant. 

Convenient  instruments  to  have  in  readiness  arc  :  a  scalpel,  a  blunt- 
pointed  bistoury,  two  pairs  of  scissors,  one  straight,  and  the  other 
bent  at  an  angle,  a  large  grooved  director,  artery-forceps,  a  half-dozen 
jiair  of  Koeberle's  compressing  forceps,  suture-needles,  a  long-handled 
needle-holder,  sponge-holders,  and  plenty  of  clean,  now  sponges, 
which  have  been  carefully  soaked  in  a  two-jter-cent.  solution  of  car- 
bolic acid.  The  instruments,  with  silver  wire  for  sutures,  should  be 
kept  immersed  in  a  similar  solution  up  to  the  time  they  are  removed 
for  actual  use.  If  silk  ligatures  are  employed,  they  should  be  first 
carbolized.  A  vessel  with  warm  carbulized  water  should  be  cuuven- 
iently  placed  where  the  operator  from  time  to  time  can  bathe  his 
hands.  For  the  dressing,  subsequent  to  the  operation,  ]irotective  silk, 
antiseptic  gauze,  berated  or  thoroughly  cleaned  cotton,  and  a  broad 
ub4l<>miuul  bandage,  should  be  provided. 

The  operation  consists  of  four  stages,  viz.  :  1.  The  incision  through 
the  abdominal  wall ;  2.  The  incision  into  the  uterus  and  the  extrac- 
tion of  the  fa'tus  ;  3.  The  removal  of  the  phu'enla,  the  arrest  of 
hsemorrhage,  and  the  clean!*ing  of  the  peritoneal  cavity  ;  4.  The  clos- 
ure and  dressing  of  the  abdominal  wound. 

1.  After  the  operator  has  passed  the  catheter,  and  personally  ascer- 
tained that  the  bladder  hjia  been  emptied,  he  places  himself  to  the 
right  of  his  patient.  The  assistant  stands  upon  the  opposite  side.  The 
presence  of  loops  of  intestines  in  front  of  the  uterus  is  then  care- 
fully ascertained  by  percussion.  If  intestines  are  detected  they  should 
be  j)U8hed  to  the  sides  of  the  uterus  out  of  harm's  way.  After  iirst 
washing  the  abdomen  with  carbolized  water,  the  assistant  steadies  the 
titoms  in  the  median  line,  and  produces  a  moderate  degree  of  abdom- 
inal tension  by  means  of  the  hands  so  placed  that  the  ulnar  edges 
press  against  the  sides,  and  the  thumbs  encircle  the  fundus.  The 
princi])al  function  of  this  assistant  is  to  guard  the  field  of  operation 
from  the  protrusion  forward  of  the  intestines.     The  entire  operation 
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should  bo  condncti'd  in  an  ntiiiosiihero  of  rarbolizod  spray.  The  in- 
cision now  universally  adopted  is  made  through  the  linca  alba,  aud 
should  extend  from  a  point  just  below  the  navel  to  a  distance  two  or 
three  fingers  in  breadth  above  the  symphysis  pubis.  In  rachitic  and 
undersized  persons,  the  length  of  this  incision  may  rotjuiro  subse- 
quently to  be  increased,  in  which  case  it  should  be  extended  upward 
to  the  left  of  the  umbilious.  The  section  tiiroujjh  the  abdominal  wall 
should  be  performed  deliberately,  and  layer  by  layer.  Hleeiling  from 
vessels  should  be  arrested  b}'  compre.^sion  or  by  ligature.  When  the 
peritonaeum  is  reached,  it  should  be  raiiscd  by  the  artery-forceps,  a 
small  opening  should  bo  made,  and  the  incision  then  extended  under 
the  guidance  of  the  index  and  middle  fingers,  or  of  a  grooved  direct- 
or, the  entire  length  of  (he  wouini. 

2.  When  the  surface  of  tlie  uterus  is  exposed  to  view,  and  an  ex- 
amination has  been  instituted  to  make  sure  that  neither  omentum  nor 
intestines  present,  the  a.ssistant  rcdoubJes  his  vigilance.  Above  and 
at  the  sides  lie  should  compress  the  uterns  firmly,  and  push  it  some- 
what forward.  Ho  should  keep  the  middle  of  the  uterus  carefully  in 
the  line  of  the  abdominal  incision,  and  be  in  readiness,  after  the 
opening  is  made  in  the  waJls,  to  quickly  insert  his  index-lingers  into 
the  upper  and  lower  angles  of  the  wound.  The  incision  tlirough  tho 
uterino  walls  should  bo  made  with  a  scalpel.  The  division  of  the 
muscular  fibers  should  take  place  Jayer  by  layer.  The  operator  should, 
however,  work  rapidly,  as  the  ha-morrbage,  which  is  often  enormous, 
can  only  bo  controlled  by  tlio  removal  of  the  ftrtuji.  The  site  of  the 
incision  should  bo  jus  nearly  as  possible  in  the  boily  of  the  uterus. 
Both  the  fundus  and  the  parts  adjoining  the  os  internum  should, 
where  it  is  possible,  be  avoided.  The  length  of  tlie  incision  recpiired 
for  the  extraction  of  the  child  should  be  at  least  four  and  a  half  to  five 
inches.  To  reduce  the  hsemorrhage  to  the  smallest  limits,  it  is  a  good 
plan  to  begin  with  an  incision  of  two  inches,  and  work  down  at  the 
lower  angle  of  the  wound  to  the  membranes,  or,  where  the  amniotic 
fluid  ha.-*  escaped,  to  the  body  of  the  child.  Under  the  guidance  of 
one  or  two  fingers,  the  wound  may  then  be  lengthened  upward  by 
means  of  a  blunt-pointed  bistoury.  Every  care  should  be  exercised  to 
avoid  ]anufnring  the  ovum,  if  at  the  time  of  operating  it  happens  to 
be  still  intact.  The  moment  (he  uterine  incision  is  completed,  the 
assistant  should  insert'  his  index-tingers  into  the  upjKsr  and  lower 
angles  of  tlie  wound  and  lift  the  uterus  into  close  contact  with  the 
abilominal  wall  (Winrkcl).  As  the  uterus  retracts  during  the  delivery 
of  the  child,  the  rtssis(atit  has  lo  follow  its  movements  downward  with 
great  care,  to  avoid  protrusion  of  jiie  intestines. 

The  membmnes  shfuild  bo  ruptured  through  the  wound,  rather 
than  through  the  vagina.  It  is  more  (piickly  elTceted.  and  time  at  this 
Btago  is  precious.     The  escape  of  (he  umniolie  lluid  into  the  abdomen 
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be  ftvoidod  by  a  dexterous  assiHtant.*  If  the  head  prosenta  at  the 
uterine  opening,  it  should  be  seized  and  drawn  cmt  first.  Sometimes 
the  fcrtus  is  expelled  8])oiitaneonsly,  as  in  natural  labor,  by  the  ntcrino 
contractions.  Usually  it  is  necessary  to  introduec  the  hand  and  eeize 
one  or  both  lower  extremities.  The  extraction  of  the  child  by  the 
breech  is  performed  in  the  usual  way.  The  delivery  should  not  be 
too  rapid,  but  should  he  gnwiuated  so  as  to  jiermit  the  assistant  to  ful- 
fill his  duties  in  keeping  back  the  intestines.  If,  owing  to  the  retrac- 
tion of  the  uterus,  the  head  becomes  arrested,  it  is  better  to  enlarge 
the  incision  upward  with  the  bistoury  than  to  tear  the  tissues,  f     Af- 
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t'la.  liii.  — iluUiixl  ultilnictiii;,'  fa-tu.«. 

er  the  removal  of  the  child,  the  cord  should  be  tied  quickly,  and  the 
child  handed  to  the  nurse.  The  mother  claims  the  entire  attention  of 
the  physician. 

When  the  placentji  is  implanted  upon  the  anterior  wall  of  the 
uterus,  it  is  liable  to  l)e  cut  down  upon  in  making  the  Casarean  sec- 
tion. This  accident  occurs  about  once  in  three  cases.  J  It  occasions, 
for  the  time  being,  enormous  hicmorrlia^.     The  bleeding  begins  with 

Tlic  PHvpo  of  a  smnll  qunntitv  of  amniotic  fluid  into  the  abdomen  is  of  no  great 
lucnce,  as  it  is  for  the  mort  part  bland  and  uniriituting. 
t  Dwing  to  the  presence  of  Inrge  veins  in  the  ncijrhborhood  of  the  os  internum,  A 
tckring  of  the  lower  nngic  of  the  wound  is  apt  to  be  folloircd  by  per^iKtent  hnemorrhagc. 
When  stieh  an  uedJcnt  occurs,  it  is  best  to  brin;;  the  wound  together  with  fine  suture*, 
as  no  nfliiini'c  cun  be  placed  upon  the  contractile  aetion  of  the  w-rvieal  ti&snes. 

%  SroLTZ,  "  Dietionnairc  da  M6d.  ct  do  Chir.,"  t.  vi,  art.  "  Operation  Cdiaricnae,**  p.  700. 
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the  division  of  tho  outermost  luver  of  muscular  fibers.  It  is,  however, 
ncoessary  to  complete  the  incision  to  the  placenta,  and  then  to  detach 
the  latter  upon  one  side  until  the  hand  can  pass  into  the  uterine 
cavity.  The  extraction  of  the  child  furnishes  the  only  effective  means 
of  controlling  the  haemorrhage.* 

In  addition  to  the  directions  already  given  for  guarding  against 
the  escape  of  the  iiitostitie!:,  it  i.s  sometimes  useful  for  the  assistants  to 
press  the  uterus  out  uf  the  abdominal  ojwniug.  This  method  has  the 
further  advantage  of  preventing  bleeding  into  the  abdominal  cavity 
during  the  extraction  of  the  placenta  and  pending  the  retraction  of 
the  uterus.  Of  course,  the  assistant  has  at  the  same  time  to  see  that 
the  cut  surfaces  of  the  abdomen  ure  kept  in  close  contact  with  the 
uterine  wall.s.  if  from  negligence,  or  from  utiavoiduble  causes,  a  pro- 
trusion of  the  intestines  should  take  place,  tho  assistant  remains  pas* 
give,  while  their  replacement  becomes  the  charge  of  the  o|)erator. 

3.  In  case,  after  the  delivery  of  tho  child,  the  hiemorrhage  ceases,'^ 
tho  ut*ru8  may  bo  wrttp|X'd  in  a  warm  cloth,  moistened  with  a  weak  so- 
lution of  carbolic  acid,  and  a  short  respite  allowed  before  proceeding 
to  the  manual  removal  of  the  placenta,  as  its  extrusion  is  often  sponta- 
neously effected  by  the  contractions  of  the  uterus.  After  five  to  ten 
minutes  have  elapsed,  or,  in  case  the  lia>raorrhage  continues,  immedi- 
ately after  the  extraction  of  the  child,  the  uterus  should  be  gently 
kneaded  while  tractions  arc  made  upon  the  cord.  If  needful  it  is 
allowable  to  introduce  the  fingers  into  the  wound  to  separate  the  pliv- 
centa  and  membranes.  Every  pains  should  be  taken  to  detach  the 
membranes  entire.  After  the  complete  removal  of  the  ovum,  tho 
fingers  should  be  introduced  into  the  uterus  to  turn  out  clots  and 
stimnlato  contractions.  Finally,  the  uterine  wound  should  Ix-  closed 
with  sutures.  If,  owing  to  imperfect  contraction,  haemorrhage  con- 
tinues after  the  uterus  has  been  emptied,  the  suture  is  the  safest  htemo- 
Btatic  in  our  possession.  Prolonged  frictions  of  the  fundus  and  the 
applications  of  ice  arc  apt  U)  increase  the  shock  of  the  operation  and 
to  excite  i>eritonitis.  But  even  where,  at  the  conclusion  of  the  opera- 
tion, the  uterus  is  well  retracted,  and  the  haemorrhage  arrested,  it  is 
well  to  still  use  the  suture  as  a  prophylactic  against  secondary  haemor- 
rhage. In  many  fatid  cases  the  uterine  wound  has  been  found  gaping, 
BO  that  the  lochia  hiul  escaped  into  the  peritoneal  cavity.  The  doep 
sutures  should  be  inserted  a  half-inch  from  tho  cut  borders,  and  at 
intervals  of  an  inch  from  one  another.     Superficial  sutures,  designed 


*  It  is  usual  to  caution  against  cuttinff  throu-jli  llii?  placenta.  Spiefjelborg  ("  Ilnnd- 
buch  ijpr  Geburtshiilfe,"  p.  808),  who,  in  three  of  his  cii!<c*,  ctij  down  ufion  the  plaeetitii, 
found  the  direction  to  ncparate  the  latter  with  the  hand  a  very  difficult  thing  to  follow. 
The  fingers  tore  through  the  placenta  without  detaching  it,  so  that  in  the  cud  hu  wax 
obliged  to  cut  thnjugh  the  Tueoular  orgiin  to  the  membranes.  Of  course,  the  more  nip- 
idly  the  operation  is  performed,  the  less  the  hternorrfaagc  ensuing. 
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to  upproximato  the  ppritonciil  edges,  should  be  introduced  lietwuen 
the  deep  ones.  Much  ingenuity  has  been  employed  in  devising  a 
suture  capable  of  being  withdrawn  a  few  days  after  the  operation 
througti  the  abdnnniniil  walls.  As,  however,  experience  in  the  extir- 
pation of  oviiriau  tumors  has  shown  that  ligatures  may  be  safely 
abandoned  within  the  peritoneal  cavity,  preference  is  now  given  to  the 
ordinary  interrupted  suture.  The  material  used  should  be  carlMjlixed 
silk,  aa  it  cuts  less  than  sih-er  wire.  Catgut  has  boon  found  imjirac- 
ticable,  a.«  the  knots  arc  apt  to  become  kxiscned  by  the  alternate  con- 
traction and  relaxation  which  normally  tjike  place  in  the  uterus  after 
continemcnt. 

After  the  sutures  have  lieen  inirodneed,  and  the  haemorrhage 
checked,  the  uterus  should  be  returned  to  the  abdominal  cavity. 
Long  Bponge-holders,  armed  with  sponges  which  have  been  soaked  in 
warm  carbulized  fluid,  should  then  be  employed  to  cleanse  the  vis- 
ceral and  parietal  surfaces  of  the  peritonivum,  and  to  soak  up  any  free 
fluid  in  the  cul-de-sac  of  Douglas. 

4.  The  abdominal  Avound  may  be  closed  by  either  silk  or  wire  sutures. 
The  sutures  should  bo  introduced  an  inch  to  an  inch  and  a  half  apart, 
They  should  be  inserted  rather  more  than  an  inch  from  the  border  of 
the  wound,  and  should  shvpe  toward  the  inner  surface,  yet  so  as  to  in- 
clude u]»on  each  side  a  narrow  strip  of  peritonn?um.  Suiverficial  sutures 
should  l«  added  to  complete  the  adaptation  of  the  wounded  surfacos 
to  one  another.  After  carefully  washing  the  abdomen,  the  wound  is 
covered  first  by  a  layer  four  inches  in  breadth  of  protective  silk,  and 
afterward  by  six  to  eight  layers  of  antiseptic  gauze.  The  entire  al)do- 
mon  should  then  be  padded  over  with  one  or  two  layers  of  cotton- 
wool, and  supported  by  a  tirra  bandage  of  unbleached  muslin.  For 
three  or  four  days  the  dressings  do  not  usually  require  to  be  disturbed. 
When,  however,  the  antiseptic  gauze  shows  eridencc  of  soiling  from 
the  wound-secretion,  it  should  be  replaced  under  carbolized  spray.  In 
case  it  should  Im-  thought  desirable  to  insert  a  glass  drainage-tube  into 
the  lower  angle  of  the  abdominal  wound,  the  antiseptic  treatment  may 
be  carried  out  by  adopting  a  device  of  Dr.  Keith  in  ovariotomy.  Dr. 
Keith  makes  a  small  incision  in  a  piece  of  thin  rubber  sheeting, 
through  which  the  drainage-tube  is  passed.  After  the  latter  is  it»- 
eerted  into  the  abdomen,  a  sponge  soaked  in  carbolic  fluid  (1:20)  is 
placed  over  the  mouth  of  the  tube.  The  rubber  is  then  reflected 
over  the  sponge,  which  is  tlius  kept  from  getting  dry,  while  at  the 
same  time  a  carbolized  vapor  at  the  mouth  of  the  tube  preserves  the 
peritoneal  cavity  from  the  penetration  of  septic  germs.  Of  coarse, 
every  snbsequent  examination  of  the  tube  should  be  made  under  car- 
bolic spray. 

The  writer  is  fully  aware  that  it  is  not  possible  to  realize  in  every 
case  all  the  conditions  and  all  the  precautious  contained  in  the  fore- 
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going  directions.  Perhaps  the  tuajuritv  of  past  operations  have  been 
performed  after  tlie  woman  ha,-*  been  days  in  labor,  after  the  rupt- 
ure of  the  membranes  and  tho  retraction  of  the  uterus,  after  the  lower 
uterine  scgroent  has  been  subjected  to  i)rolonged  pressure  between  tho 
child's  head  and  the  pelvic  briin,  wicbout  adequate  assistance,  without 
antiseptic  precautions,  and  wiili  only  the  instruments  of  the  physician's 
pocket-case.  The  uterine  suture  is  rejected  by  many  to-day,  as  indeed 
was  ihe  case  with  the  abdominal  suture  in  the  early  history  of  the  op- 
eration. And  yet  it  can  hardly  be  hojied  that  the  reproach  which  eur- 
round.s  the  Csesarean  section  will  be  removed  until,  in  its  performance, 
the  rude  methods  of  the  veterinary  art  are  replaced  by  the  proceduroa 
of  scientific  surgery.  In  reading  the  histories  of  many  of  the  bygone 
operations,  we  can  not  but  agree  with  Manriceau  in  thinking  that,  "  if 
it  is  true  that  any  women  have  escaped,  it  was  the  work  of  a  miracle, 
or  the  express  wish  of  (.Sod,  who,  if  he  wills  it,  is  able  to  raise  tho  dead, 
as  he  did  Lazarus,  ,  .  -  ratherthanbyany  effect  of  human  prudence."* 

The  After-Treatment. — The  after-treatment  is  conducted  upon  the 
came  principlca  as  those  followed  in  ovariotomy.  The  patient  should 
be  isolated,  and  perfect  quiet  maintained.  A  nurse  should  be  iu  con- 
Btant  attendance.  The  circulation  should  be  stimulated  by  the  appli- 
cation of  warmth  to  the  surfuce  of  the  body,  especially  to  the  extremi- 
ties. Pain  should  be  subdued  by  opiate  suppositories  or  subcutaneous 
injections  of  morpliia.  In  vomiting,  following  the  ojxjration,  only  ice, 
or  a  teaspoonful  of  ice-water  at  intervals,  should  be  allowed  by  tho 
iriiiuth.  Until  the  stomach  becomes  quiet,  nutrition  should  be  main- 
tuitied  by  rectal  alimeututiou.  The  diet  during  tho  Hr^t  week  should 
consist  of  milk,  beef-tea,  and  other  fluid  forms  of  fooiL  The  catheter 
should  be  passed  every  six  hours,  until  the  patient  is  able  to  void  her 
water  vuluntarily  without  straining.  The  bowels  sliould  be  kept  con- 
finetl  for  at  least  the  first  five  d.<vys.  Only  in  very  exceptional  caaea 
should  lactation  be  permitted.  During  the  first  three  to  four  daj'S, 
where  autisejitics  have  been  used,  it  is  not  necessary  to  disturb  tho 
dresjiings.  The  superficial  sutures  may  be  removed  under  spray  on  the 
fifth  day,  tljo  deep  sutures  should  bo  gntduully  removed  between  tlio 
seventh  and  tenth  days.  Peritonitis.  eepticTmia,  and  shock  are  to  be 
treated  according  to  the  usual  rule?. 

Prognosis. — Wo  have  already  alluded  to  tho  formidable  character  of 
the  Caasarcan  operation,  Michaelisf  collected  258  authentic  cases,  of 
which  54  per  cent,  ended  in  recovery.  Kayser  J  added  80  new  cases 
to  those  report.ed  l>y  Mieluiclis.  and  reduced  the  recoveries  to  38  per 
cent.      Mayer*  gathcrcd  1,605  cases,  with  54  per  cent   recoveries. 

*  Daudov,  "L'anatomio  aMominalc,"  p.  1"3. 

f  MicnAKLis,  "  Abhandlun^on  aus  dcm  Gebiclc  dor  OeburtahQltc,"  1838. 
%  Katskr,  "Dc  Eventn  S(X'«ionis  Cipsariac." 

•  Mayku,  notice  by  BroaicisI,  "  Wissn.  mad.  Woch.,"  1868,  No.  67. 
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Pihsn-Dufeilhay*  colJected  88  ci\se,-».  imblUlietl  Ix-twiHiti  l8-t5-*49,  of 
which  57  iK?r  cent,  ended  in  recovery.  Fiuullv,  Ur.  Harris  has  gath- 
ered with  great  industry  the  histories  of  lid  cases  i)orforniod  in 
North  Ainericu,  5T  of  which,  or  over  44  j^ier  cent.,  cniled  in  recovery. 
Under  this  showing  it  will  be  seen  that  fully  one  half  of  all  the 
OaBsarean  operations  end  fatjilly.  Large,  liowever,  as  the  mortality 
appears,  the  results  are,  I  have  no  doubt,  much  more  favorable  than 
would  bo  obtained  from  a  similar  number  of  craniotomies  which 
should  inchido,  as  the  statistics  of  the  Ca?sarean  taction  dn,  the 
work  of  many  unakilled  hands.  But  it  has  been  objected  to  the 
statistics  that  they  do  not  even  approximately  represent  the  truth. 
It  is  well  known  that  many  cases  have  never  been  included  in  the  largo 
collections.  By  some  it  has  been  assunietl  that  the  unpublished  and 
omitted  crises  have  all  been  fatal  ones.  Stoltz,t  however,  reports  that 
he  know  of  five  successful  operations  not  contained  in  Kayser's  statis- 
tics, though  they  had  been  published  during  the  period  embraced  in 
his  culculatiuus.  Harris  collected  47  cases  by  correspondence  with 
practitioners  in  various  sections  of  the  country.  Of  these,  14  ended 
in  recovery  and  33  in  death.  In  Mayor's  statistics,  the  recoveries 
from  the  operation  in  America  were  placed  at  33  per  cent.,  while, 
as  wo  have  seen,  Uurris  found  them  to  have  amounted  to  over  44 
per  cent.  Thus  it  is  by  no  means  certain  that  statistics  present  the 
Cesarean  operation  in  too  favorable  a  light.  The  habitnal  indiffer- 
ence of  the  rund  practitioner  to  the  publication  of  his  triumphs  is 
one  of  his  besetting  sins.  While  atlmitting  that  the  wliule  fjucstion 
is  purely  a  matter  of  8{>ecultttion,  it  is,  at  the  same  time,  quite  prob- 
able that  a  goodly  number  of  successes  as  well  as  of  failures  lie  buried, 
to  use  the  words  of  Stoltz,  in  the  note-books  of  modest  physicians.  If, 
however,  we  drop  the  numerical  method  altogether,  and  devote  our- 
selves to  a  careful  study  of  the  cases  upon  which  our  statistics  are 
built,  we  leave  the  mists  of  uncertainty,  and  nre  able  to  ])laut  our- 
selves upon  tulerably  Hrm  ground. 

Now,  the  first  pertinent  fact  that  strikes  ns  in  examining  the  tubu- 
lated cases  of  Csesarean  section  is.  that  a  very  large  proportion  of  the 
entire  number  have  been  derived  from  the  reports  of  lying-in  ho.<<pitals. 
Michaelis  I  found  that  of  Od  cases,  the  details  of  which  were  given  with 
sufficient  minuteness  to  leave  no  doubt  concerning  this  point,  30,  or 
rather  more  than  a  third  of  the  entire  number,  were  hospitiil  patientsL 
With  astonishment,  too,  he  noticed  that  35  of  the  36  died,  and  that 
only  II  recovered  ;  whereas,  of  the  GO  cases  in  private  practice,  only 
29  patients  died  while  31  recovered.  This  remarkable  discrepancy  in 
the  result  was  such  that  Michaelis  could  not  at  first  give  it  credence. 

♦  PiHA.N-DrmMiAT,  "  Arch.  G^-d.  do  MW.,"  1361,  t.  li. 

f  Stoltz,  "  Lectrc  sur  lu  provocatioa  do  rarortcmcnt,"  "  Gaz.  H6(l.,"  1863,  p.  801. 

I  IticHAELis,  loc.  eit.,  p.  156. 
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There  were  two  cases  of  ncglccteil  shoulder  presentation.  In  the 
one  the  operation  waa  performed  four  days  after  the  rupture  of  tho 
membranes,  and  in  the  other  thirty  hours.  In  the  latter  tho  utoriue 
tissues  were  found  necrosed  from  pressure  between  the  promontory 
and  the  present iiig  part. 

In  one  ease  tho  operation  was  performed  by  violence,  in  spite  of  the 
protests  and  struggles  of  tlie  patient. 

There  were  a  number  of  women  upon  whom  the  operation  was 
repeated  in  a  successiori  of  ])regnancies.  Of  these,  two  died  after  the 
secoml  operation,  and  tiireo  after  tlio  tliird.  In  one  of  tlic  latter 
sericB  the  patient  seemed  to  be  doing  well,  until  the  twenty-seventh 
day,  wlien  she  got  out  of  bed,  and  fi:it  by  an  o|ien  window  for  an  hour 
to  watch  the  passing  of  a  troop  of  soldiers.  The  wound  ga]»od  0|X'n, 
and  death  followed  the  same  day. 

In  one  patient  the  first  days  of  danger  were  past  and  the  wound 
promised  to  heal  kindly,  when  the  brother,  disappointed  in  the  ex- 
pected succession  to  her  ji^roperty,  beat  the  woman,  whereupon  the 
wound  tore  open,  and  fatal  fever  followed, 

lu  another  case,  all  wont  well  until  the  seventh  day,  when,  de- 
lighted at  tho  prospect  of  recovery,  the  patient  jumped  from  bed, 
daneed  around,  and  swallowed  a  i)iut  of  brandy. 

In  two  cases  death  resulted  from  the  protrusion  of  the  intestine8 
from  the  abdominal  wound  subsequent  to  the  o|)eration.  In  one,  this 
occurred  on  the  third  day.  Tlio  jdiysieian,  who  operated  with  a  razor 
and  used  no  bandage  or  adhesive  straps  to  support  the  abdomen,  did 
not  SCO  his  imtient  after  the  operation  until  the  accident  referred  to 
had  taken  place.  In  tho  other,  two  inches  of  the  abdominal  wound 
were  intentionally  left  open,  vomitingsetin,  and  the  bowels  were  forced 
through  the  gap. 

The  injurious  effects  of  protracted  labor  upon  otherwise  perfect- 
ly natural  deliveries  arc  well  known.  In  contracted  ]>elves,  in  addi- 
tion to  tlic  exhaustion  and  nervous  dejiression  which  follow  in  long 
labors,  the  pain,  the  loss  of  sleep,  and  the  inability  to  take  food,  the 
outlook  for  the  patient  is  still  further  darkened  by  the  early  and  com- 
plete escape  of  the  amniotic  lluid,  the  consequent  retraction  of  the 
nterus  n]i(>n  the  ftetus,  the  bruising  of  the  muternal  tissues  from 
pressure  of  the  child's  head,  and  at  tinics  from  perforation  or  even 
rupture  of  the  uterus.  A  prioriy  therefore,  one  would  expect  that 
every  Iiour's  delay,  after  the  Caesarean  section  had  once  been  decided 
upon  as  necessary,  would  imperii  the  result.  This  deduction  is  fully 
justified  by  the  facts.  Thu.s  Dufeilhay's  statistics  showed  that,  wl 
the  Capsarcan  operation  is  performed  before  tiie  woman  Ijccomea  ex* 
faausted,  eighty-one  jier  cent,  recover.  Harris  collected  twenty-six  i 
of  timely  operation,  which  ended  in  the  saving  of  nineteen  mothci 
or  upward  of  seventy-three  i>er  cent.     If,  now,  we  return  to  the  fatal 
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cases  rcjtorted  by  Michaelis,  wo  fitul,  in  addition  to  those  from  the  liis- 
torics  of  which  we  have  quoted,  two  operatious  performed  twenty-four 
hours  after  the  rupture  of  the  membranes  :  two,  forty-eight  hours  ;  o]»e, 
seventy-two  hours  ;  mid  one,  ninety-six  houre.  Two  operations  were 
performed  two  days  from  the  l)e^innin^  of  hibor  ;  two,  live  days  ;  and 
one,  eiglit  days. 

Thus  wo  tind  that,  in  more  thati  one  half  of  Michaelis's  reported 
fatal  cjises,  tlio  operation  was  ^K-rformed  upon  the  dead  and  the  dying, 
or  under  cireiimstanccs  which  reduced  the  chances  of  success  to  a  slen- 
der pofisibility.  How  far  tlie  remaining  caj^es  are  open  to  the  same 
criticism  it  is  impossible  to  say,  owing  to  the  defectiveness  of  the  hia- 
torics. 

Sow,  Dr.  Barnes  says,  with  great  truth,  "  Obviously,  we  can  not 
recognize  fatal  ca«os  of  craniotomy  in  extreme  deformity  of  the  conju- 
gate diameter  reduced  to  2"  or  1*75",  unless  the  operation  was  )>cgun 
under  selected  circumstances — that  is,  before  exhaustion  hud  set  in — 
and  condueted  with  due  skill,  and  aftt-r  the  mo.st  approved  methods."* 
But  wo  have  an  equal  right  to  refuse  to  reeognizo  fatal  cases  of  Ca?sa- 
rean  section  in  which  the  conditions  and  metliods  of  the  operation 
rendered  success  an  improbable,  if  not  an  iui|>ossible  issue. 

PoRRo's  Opebatiox  AjfD  Laparo-Elytrotomy. 

"While  objection  may  be  fairly  taken  to  the  dis-favor  with  which 
the  Cesarean  section  is  commonly  regarded  among  English-sijeakiiig 
races,  it  can  not  be  denied  that  it  is  open  to  one  strong  objection,  viz., 
that  the  results  in  the  end  depend  ujmn  the  efiicicncy  of  the  uterine 
contractions  subsequent  to  the  operatiom  When  the  operation  is  jier- 
formed  early  in  labor,  after  the  pains  arc  well  established,  but  before 
the  patient's  strength  is  exhausted,  and  when  the  sutures  have  been 
introduced,  art  has  done  all  that  it  can  accomplish  to  prevent  gaping 
of  the  uterine  wound.  But,  even  when  these  precautions  have  Wen 
scrupulously  observed,  imperfect  retraction  of  the  uterus  or  a  cutting 
out  of  the  «utures  may  leave  an  open  communication  between  the  uter- 
ine and  abdominal  cavities.  As  the  uterine  section  in  itself  is  apt 
to  excite  a  considenible  degree  of  catarrhal  endometritis,  and  as  the 
admission  of  air  into  the  uterus  furnishes  the  condition  for  decom- 
position of  the  lochia,  the  patient  is  always  exposed  to  the  dangers 
arising  from  penetration  of  septic  materials  into  the  peritoneal  sac. 
Porm's  operation  and  laj>aro-elytrotomy  have  both  been  designed  to 
avoid  the  ri.«k8  incident  to  this  cause. 

Porro'3  Operation,  or  Ovaro-Hystoreectomy.— Tlie  characteristic 
feature  of  the  Porro ''  "ii  consists  in  the  removal,  after  the  per- 
formance of  the  C»  otion,  of  both  uterus  and  ovaries.  As 
the  result     '                            «on  animals,  its  theoretical  practicability 

vtloDs,"  D.  Appleton  &  C<}.,  p.  418. 
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There  wore  two  cases  of  neglectcil  shoulder  presentation.  In  the 
one  the  operation  was  performed  four  days  after  the  rupture  of  the 
membranes,  and  in  the  other  thirty  lioura.  In  the  latter  the  uterine 
tisj5iics  were  found  iieerosed  from  pressure  between  the  promontory 
and  the  ])reseTilint:  part. 

In  one  case  t!io  openition  was  performed  by  violence,  in  spite  of  tho 
protests  and  struj^gles  of  the  patient. 

There  were  a  niinilKT  of  women  upon  whom  the  operation  was 
repeated  in  a  succession  of  pregnancies.  Of  tliese,  two  died  after  the 
second  oiieration,  and  tliree  after  the  third.  In  one  of  the  latter 
series  the  patient  seemed  to  bo  doing  well,  until  the  twenty-seventh 
day,  when  she  got  out  of  bed.  and  sat  by  ati  ojien  window  for  an  hour 
to  watcli  the  passing  of  a  troop  of  eoldicrs.  Tlie  wound  gaped  open, 
and  death  followed  the  same  day. 

In  one  patient  the  Hrst  day.^  of  danger  were  past  and  the  wound 
promised  to  heal  kindly,  when  the  brother,  disappointed  in  the  ex- 
pected succession  to  lior  ]iroperty,  beat  the  woman,  whereupon  the 
wound  tore  open,  and  fatal  fever  followed. 

In  another  cose,  all  went  well  tinti!  the  seventh  day,  when,  de- 
lighted at  tho  pros])ect  of  recovery,  the  patient  jumi>ed  from  bed, 
danced  around,  and  swallowed  u  piut  of  brandy. 

In  tAvo  ctjscs  death  resulted  from  the  protrusion  of  tho  intestines 
from  the  abdominal  wound  subsefjuent  to  the  ojieration.  In  one,  this 
occurred  on  tlie  third  day.  The  jdiysician,  who  operated  with  a  razor 
and  used  no  bandage  or  atlhesive  straps  to  support  the  abdomen,  did 
not  sec  his  patient  after  the  operation  until  the  sujcident  referred  to 
had  taken  place.  In  the  other,  two  inches  of  the  abdominal  wound 
were  iiitentimnilly  left  ojien,  vomiting  set  in,  and  the  bowels  were  forced 
through  the  gaj). 

The  injurious  effects  of  protracted  labor  upon  otherwise  perfect- 
ly natunil  deliveries  arc  well  known.  In  contracted  pelves,  in  addi- 
tion to  the  cxliaustion  and  nervous  depression  wliich  f(>llow  in  long 
labors,  the  pain,  the  loss  of  sleep,  and  the  inability  to  take  food,  the 
outlook  for  the  patient  is  still  further  darkened  by  the  early  and  com- 
plete escaiie  of  the  amniotic  fluid,  the  consequent  retraction  of  thei 
uterus  tipoii  the  foetus,  the  bruising  of  the  maternal  tissues  from 
pressure  of  the  child's  head,  and  at  times  from  |verforation  or  even 
rupture  of  tho  uterus.  A  priori,  therefore,  one  would  expect  that 
every  liour's  delay,  after  the  Ca'sarcan  section  hud  once  been  decided 
upon  as  necessary,  would  imperil  tho  result.  This  deduction  is  fully 
justified  by  the  facts.  Thus  Dufeiihay's  statistics  showed  that,  when 
tho  Cfpsarean  operation  is  jiorformed  l>efore  tho  woman  becomes  ex- 
hausted, eighty-one  per  cent,  recover.  Harris  collected  twenty-six  cases 
of  timely  operation,  which  ended  in  the  saving  of  nineteen  mothers, 
or  upward  of  seventy-three  per  cent.     If,  now,  we  return  to  the  fatal 
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cases  roportt'd  by  Michaclis,  wc  find,  in  iiddition  to  those  from  tl»c  Ido- 
tories  of  which  we  have  quoted,  two  operations  performed  twenty-four 
hours  after  the  rupture  of  the  membranes  :  two,  forty-eight  hours  ;  one, 
eeventy-two  hours  ;  and  one,  ninety-six  hours.  Two  operations  were 
performed  two  days  from  the  bogiuuing  of  labor;  two,  five  days;  and 
one,  eight  days. 

Thus  we  rind  tltat,  in  more  than  one  half  of  Michaelis'a  reported 
fatal  cases,  the  ojH>ration  was  jwrformcd  upon  tlie  dead  and  the  dying, 
or  under  t'ircumstances  which  reduced  the  chances  of  success  to  a  slen- 
der possibility.  IIow  far  the  remaining  cases  are  ojien  to  the  same 
criticism  it  is  impossible  to  say,  owing  to  the  defectiveness  of  the  his- 
tories. 

Now,  Dr.  Barnes  Bays,  with  groat  truth,  ''  Obviously,  we  can  not 
recog^nizc  fatal  cases  of  craniotomy  iu  extreme  deformity  of  the  conju- 
gate diameter  reduced  to  2"  or  l'i5",  unless  the  operation  was  begun 
under  selected  circumstances — that  is,  before  exhaustion  had  set  in — 
and  conducted  with  due  skill,  and  after  the  most  approved  methods."* 
But  wo  have  an  equal  right  to  refuse  to  recognize  fatal  cases  of  Ca?sa- 
rean  section  in  which  the  conditions  and  methods  of  the  ojMjration 
rendertMl  success  au  improbable,  if  iiot  un  impossible  issue. 

PORRO'S   OpEBATIOJT   AND   LaPARO-ElYTROTOMY. 

"Wliilo  objection  may  be  fairly  taken  to  the  disfavor  with  wliich 
the  Ca'sarean  section  i^s  commonly  regarded  among  English-speaking 
races,  it  can  not  Ix'^  denied  that  it  is  open  to  one  strong  objection,  viz., 
that  the  results  in  the  end  dc])end  upon  the  efficiency  of  the  uterine 
contractions  subsctjuent  to  the  operation.  When  the  operation  is  per- 
formed early  in  labor,  after  the  pains  are  well  established,  but  before 
the  patient's  strength  is  exhausted,  and  when  the  sutures  have  been 
introduced^  art  has  done  all  that  it  can  accomplish  to  prevent  gaping 
of  the  uterine  wound.  But,  even  wlien  these  precautions  have  been 
6cruj)u!ous]y  observed,  imperfect  retraction  of  the  uterus  or  a  cutting 
out  of  the  sutures  may  leave  an  open  communication  between  the  uter- 
ine and  abdominal  cavities.  As  the  uterine  section  in  itself  is  apt 
to  excite  a  considerable  degree  of  catarrhal  endometritis,  and  as  the 
admission  of  air  into  the  uterus  furnishes  the  condition  fur  decom- 
position of  the  lochia,  the  patient  is  always  exposed  to  the  dangers 
arising  from  penetration  of  septic  materials  into  the  peritoneal  sac. 
Porro's  operation  and  laparo-elytrotomy  have  l>oth  been  designed  to 
avoid  the  risks  incident  to  this  cause. 

Porro's  Operation,  or  Ovaro-Hyatoreectomy.— The  characteristic 
feature  of  the  Porro  oj)eration  consists  in  the  removal,  after  the  per- 
formance of  the  Ca?sarean  section,  of  both  uterus  and  ovaries.  As 
the  result  of  experiuicnts  upon  animals,  it.s  theoi'etical  ]>racticabilitj'^ 

•  U4nXB3,  "Obstetrical  Opcrfttions,"  D.  Appleton  &  Co.,  p.  418. 
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wijs  demonstrated  as  early  as  1709  by  Cavallini,  and  later,  m  18?S, 
by  Blundell.  G.  Ph.  Miehaclis  in  1809,  after  referring  to  the  dan- 
ger from  reaction  following  injury  to  any  of  the  abdominal  rjgcera, 
goes  on  to  say  :  '*  That  tho  danger  sppcially  depends  npon  this  reac- 
tion, we  sec  not  only  from  the  often  greater  associated  disorders  in 
other  organs,  but  from  the  experience  that,  when  the  nteros  has  been 
removed  80  thut  the  reaction  in  other  organs  falls  away,  tJie  danger 
appears  to  be  much  lessened.  Several  Cii^ea  are  known  wbei-e  the 
uterus  has  been  excised  by  ignorant  persons  without  the  occurrence 
of  "jiolent  disturbances  [Zufalle].  ...  It  is  a  question,  tberefore, 
whether  the  Cjpsarean  eection  would  not  be  rendered  less  dangerous 
by  connecting  with  it  the  extirpation  of  the  uterus.'*  The  ablation  of 
the  uterus  after  Ciesarean  section  was  not,  however,  actually  executed, 
upon  tho  living  human  female  until  1808.  This  first  operation  was 
performed  by  Dr.  Horatio  R.  Storcr,  of  Boston,  in  the  case  of  a  pa- 
tient whose  delivery  was  rendered  impossible  by  tlie  natural  passages, 
owing  to  a  large-sized  fibro-cy^tie  tumor  lilocking  up  the  pelvic  cav- 
ity. The  haemorrhage  which  followed  the  incision  into  the  uterino 
cavity  proving  frightful,  Dr.  Storcr  ligatnrcd  the  cervix,  and,  havioji^ 
ajiplied  the  chain  ecraseur,  slowly  removed  the  mas?.  Both  the  diild 
and  pliiccnta  were  in  a  state  of  decomposition.  The  patient  Im'd 
Bixty-eight  hours.  At  the  time  of  the  occurrence  the  hanlihood  of 
the  operator  was  the  rabject  of  a  good  deal  of  unfavorable  com- 
ment. 

In  1874  Professor  Edward  Porro,  of  Pavin,  having  succeeded  in 
preserving  the  lives  of  animals  from  which  he  had  removed  the  gravid 
uterus,  decided  that,  jis  soon  as  a  chance  offered,  he  would  add  to  the 
Ca»sarcan  section  as  a  completive  measure  the  ablation  of  the  ut<«ru8 
and  its  apiM^ndages.  The  sought-for  opportunity  presented  itself  on 
the  2l8t  of  May,  1876.  The  patient  bad  a  raciiitic  pelvis,  with  an 
antero-posterior  diameter  reduced  to  one  inch  and  a  half.  Tiie  child 
waj=  extracted  living,  and  the  mntlier  survived.  After  the  publication 
of  Porro's  report,  the  two  Bniuns  and  Spaeth,  of  Vienna,  where  the 
Cajsaroan  section  had  been  proverbially  fatal  (no  case  saved  in  thifti 
century),  resolved  to  give  the  new  operation  a  trial.  Sjmcth  led  ol 
with  a  success  in  June,  1877.  Since  then  I  learn,  through  a  private 
communication  from  Dr.  It.  P.  Harris,  who  has  with  untiring  zejil 
made  all  questions  connected  with  the  Cffisarean  section  bis  pcciiliar 
province,  that  the  number  of  operations  performed  to  the  present  time 
(June.  18S1)  ha'^  swollen  to  71,  of  which  30  have  ended  in  recovery, 
and  41  in  death. 

These  results,  though  they  still  leave  much  to  be  desired,  are  en- 
couraging when  we  remember  that  they  have  for  the  most  part  been 
obtained  in  lying-in  hospitals,  where  the  unmodified  Caesarean  section 
has  proved  nearly  uniformly  fatal.     As  in  all  Cajsarean  operations,  the 
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statistics  contain  a  number  of  cases  where  the  dtjom  of  the  patient 
was  decided  in  advance  of  the  operation  itself.  In  quite  a  number  of 
cases,  too,  the  unfortunate  endings  were  apparently  the  consequence 
of  errors  of  judgment  on  the  part  of  the  operator,  against  which  it  is 
to  be  anticii)ated  that  it  will,  in  future,  be  possible  in  a  measure  to 
guard,  as  the  methods  of  operating  become  more  settled,  and  the  indi- 
cations for  the  operation  become  more  clearly  delined. 

Operation. — The  prejmrations  and  the  details  of  the  operation  are 
the  same  as  in  Caesarean  aectioii,  with  the  exception  of  those  which 
have  reference  to  the  ablation  of  the  uterus  and  tiic  prevention  of 
haemorrhage.  Careful  attention  to  tbo  details  of  antiseptic  Hurgcry 
appears  to  be  essential  to  a  successful  issue.  In  Porro's  first  case  the 
abdominal  incision  was  nearly  five  inches  in  length.  After  opening 
the  uterus  and  removing  the  foetus,  the  placenta,  and  the  tnonibnincs, 
Porro  lifted  the  emptied  organ  from  the  abdomen,  and  ]>laced  the 
w.rre-Hceud  of  Cintrac  around  the  lower  segment,  just  above  the  os 
internum.  The  tinsues  were  then  constricted  until  all  lia-morrhago 
from  the  cut  uterine  surface  was  arrested.  The  uterus  wius  then  cut 
away  with  a  bistoury,  the  stump  was  brought  outride  of  the  abdomi- 
nal wound,  and  held  in  po.<ition  by  strapping  the  handle  of  the  wm> 
n<BuU  to  the  jjationt's  right  thigh.  Miiller  modified  Porro's  original 
method  by  enlarging  the  first  incision  upward  sufficiently  to  enable 
au  assistant  to  lift  the  uterus  outside  of  the  abdominal  walls,  and  by 
applying  compressinn  above  the  cervix  (either  the  wire  ecrasiur  or  the 
Esmareh  bandage)  before  opening  the  womb  and  removing  the  child. 
This  plan  offers  the  obnous  advantage  of  rendering  the  operation 
bloodless,  and  of  making  it  easy  to  prevent  the  entrance  of  tbo  am- 
niotic fluid  into  the  abdominal  cavity.  Breisky,  Litzmann,  Muller. 
Tarnicr,  and  Elliott  Kichardson,  of  Philadelphia,  found  no  difficulty 
ia  thus  drawing  the  uterus  outside  the  abdominal  cavity ;  Sjvaeth, 
Wasseige.  Tibone,  Chiara,  and  Carl  Uraun,  on  the  contrary,  either 
encountered  great  difficulties  in  performing  the  mana'uvre,  or  wore 
obliged  to  abandon  it  altogether.  The  modification  is  an  iuifiortant 
one,  but  is  of  limited  applicabilily.  The  compresjiors  which  have  so 
far  been  employed  are  the  Cintrac  srrrr-nfeud,  the  chain  vrrusrur  with 
a  Pean  attachment  rendering  it  possible,  after  detaching  the  chain 
from  the  handle,  to  maintain  the  constriction,  and  the  various  forms 
of  wire  ecraseur.  Compression  should  bo  made  slowly,  and  should  not 
be  carried  to  the  extent  of  cutting  through  the  iwritona-um.  Owing 
to  the  liability  of  wire  to  break,  great  care  should  be  taken  in  its  selec- 
tion. In  case  of  accident,  a  second  instrument  should  be  held  in  readi- 
ness. I  am  not  aware  that  the  clamp  has  thus  far  been  tested.  Yet 
it  is  hard  to  see  why  a  good  clam]>  exercising  concentric  pressure,  like 
that  of  T.  G.  Thomas,  for  instance,  would  nut  prove  practically  uae- 
faL 


410 


OBSTETRIC  SURGERY. 


There  were  two  cases  of  neglected  shoulder  presentation.  In  the 
one  the  operation  was  performed  foar  days  after  the  rupture  of  the 
membranes,  and  in  the  other  thirty  hours.  In  the  latter  the  uterine 
tissues  were  found  necrosed  from  pressure  between  the  promontory 
and  the  presenting  part. 

In  one  case  the  operation  was  j)erformed  by  violence,  in  spite  of  the 
protests  and  struggles  of  the  patient. 

There  were  a  number  of  women  upon  whom  the  operation  w; 
repeated  in  a  succession  of  prognuncies.  Of  these,  two  died  after  the 
second  operation,  and  three  after  the  third.  In  one  of  the  latter 
series  the  patient  seemed  to  be  doing  well,  until  the  twenty-seventh 
day,  when  she  got  out  of  bed,  and  sat  by  an  open  window  for  an  hour 
to  watch  the  passing  of  a  troop  of  soldiers.  The  wound  gaped  ojien, 
and  death  followed  the  same  day. 

In  one  patiotit  the  lirst  days  of  danger  were  past  and  the  wound 
promised  to  heal  kindly,  when  the  brother,  disappointed  in  the  ex- 
jMJcted  succession  to  her  ])ropcrty,  beat  tlic  woman,  whereupon  the 
wound  tore  open,  and  fatal  fever  followed. 

In  another  case,  all  went  well  until  the  seventh  day,  when,  de- 
lighted at  the  pro«pect  of  recovery,  the  patient  jumped  from  bed, 
danced  around,  and  swullowod  a  pint  of  brandy. 

In  two  cases  death  resulted  from  the  protrusion  of  the  intestines 
from  the  abdominal  wound  subsequent  to  the  operation.  In  one,  this 
occurred  on  the  third  day.  The  ]>hysician,  who  oiwmted  with  a  razor 
and  used  no  bandage  or  adhesive  straps  to  support  the  abdomen,  di 
not  see  his  patient  after  the  operation  until  the  accident  referred  to 
had  taken  {dace.  In  tlie  other,  two  inches  of  the  abdoniiual  woun 
were  intentionally  left  open,  vomiting  set  in,  and  the  bowels  were  forced 
through  the  gaj*. 

The  injurious  effects  of  protracted  labor  u])on  otherwise  perfect- 
ly natural  deliveries  are  well  known.  In  coiitraetcd  jwlves,  in  addi- 
tion to  the  exhaustion  and  nervous  depression  which  follow  in  long 
labors,  the  pain,  the  loss  of  sleep,  and  the  inability  to  take  food,  the 
outlook  for  the  patient  is  still  further  darkened  by  the  early  and  com- 
plete escape  of  the  amniotic  fluid,  the  consequent  retraction  of  the 
uterus  upon  the  firtus,  the  bruising  of  tfio  maternal  tissues  from 
pressure  of  the  child's  head,  and  at  times  from  ])erforatiou  or  even 
rupture  of  the  uterus,  A  priori,  therefore,  one  would  expect  that 
every  hour's  dehiy,  after  the  Ca'^arcan  section  hiul  once  been  decided 
upon  as  necessary,  wouhl  imperil  the  result.  This  deduction  is  fully 
justified  by  the  facts.  Thus  Dufcilhay's  statistics  showed  that,  when 
the  Ca'saroan  operation  is  }ierformed  before  the  woman  becomes  ex- 
hausted, eighty-one  per  rent,  recover.  Harris  collected  tvventy-si.\  cases 
of  timely  operation,  which  ended  in  the  saving  of  nineteen  mothers, 
or  upward  of  seventy-three  per  cent.     If,  now,  we  return  to  the  fatal 
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cases  reported  by  Micha^lis,  wc  find,  in  addition  to  those  from  the  his- 
tories of  which  we  have  ([uoted,  two  operations  performed  twenty-four 
hours  after  the  rupture  of  the  membranes  :  two,  forty-eight  hours  ;  one, 
seventy-two  hours  ;  and  one,  ninety-six  hours.  Two  operations  were 
performed  two  days  from  the  beginning  of  labor ;  two,  five  days ;  and 
one,  eight  dap. 

Thus  we  find  that,  in  more  than  one  half  of  Michaelis's  rejiorted 
fatal  causes,  the  operation  was  performed  upon  the  dead  and  the  dying, 
orwnder  circumstances  which  reduced  the  chances  of  success  to  a  slen- 
der possibility.  How  far  the  remaining  cases  are  open  to  the  same 
criticism  it  is  impossible  to  say,  owing  to  the  defectiveness  of  the  liis- 
torics. 

Now,  Dr.  Barnes  says,  with  great  truth,  "  Obviously,  we  can  nut 
recognize  fatal  cases  of  craniotomy  in  extreme  deformity  of  the  conju- 
gate diameter  reduced  to  2"  or  l'<5",  unless  the  operation  wjis  begun 
under  selected  circumstances — that  is,  before  exhaustion  had  set  in — 
and  conducted  with  due  skill,  and  after  the  mostappnjved  methods."* 
But  we  have  an  equal  right  to  refuse  to  recognize  fatal  cases  of  Cesa- 
rean section  in  which  the  conditions  and  methods  of  the  operation 
rendered  success  an  improbable,  if  not  an  impossible  issue. 

PoBHo's  Operation  asd  Lapabo-Elytrotomt. 

"While  objection  may  be  fairly  tjvkcn  to  the  disfavor  with  which 
the  Ca?sarean  section  is  commonly  regarded  among  English-speaking 
races,  it  can  not  be  denied  that  it  is  open  to  one  strong  objection,  viz., 
that  the  results  in  the  end  dcjiend  upon  the  efliciency  of  the  uterine 
contractions  subsequent  to  the  oiieratioo.  When  the  oi)€ratian  is  per- 
formed early  in  labor,  after  the  pains  are  well  established,  but  before 
the  patient's  strength  is  exhausted,  and  when  the  sutures  have  been 
introduced,  art  has  done  all  that  it  can  accomplish  to  prevent  gaping 
of  the  uterine  wound.  But,  even  when  these  precautions  have  been 
scrupulously  observed,  imperfect  retraction  of  the  uterus  or  a  cutting 
out  of  the  sutures  may  leave  an  ojien  communication  between  the  uter- 
ine and  abdominal  cavities.  \s  the  uterine  section  in  itself  is  apt 
to  excite  a  considerable  degree  of  catarrhal  endometritis,  and  as  the 
admission  of  air  into  the  uterus  furnishes  the  condition  for  decom- 
position of  the  lochia,  the  patient  is  always  exposed  to  the  dangers 
arising  from  jienetration  of  8ei»tic  materials  into  the  peritoneal  sac- 
Porro's  operation  and  laparo-elytrotomy  have  both  been  designed  to 
avoid  the  risks  incident  to  this  cause. 

Porro's  Operation,  or  Ovaro-Hystoreectomy.— Tlie  characteristic 
feature  of  the  Porro  operation  consists  in  the  removal,  after  the  per- 
formance of  the  Cesarean  section,  of  both  uterus  and  ovaries.  As 
the  result  of  experiments  upon  animals,  its  theoretical  practicability 
•  O&iutB,  "  Obstetrical  Opcmtions,"  D.  Appleton  k  Co.,  p.  418. 
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cavity  proving  frightful.  Dc  Sfcoier  Ggaiuicil  At  eerrLx^  and.  hanng^ 
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In  1874  IVDiwgor  Edtrard  Pkyrro,  of  F»m,  htmng  aoeeMAt*!  ta 
pianafviDg  the  lires  of  animali  from  whieb  be  bad  reowved  Ibe  grarid 
■JMIM,  decided  dktt,  aa  aaoa  at  a  cbaaee  affened^  he  voold  add  to  the 
GhHBRaa  MctioB  m  a  cetapiethrv  amaiHii  ^e  ■bliriiio  of  the  at« 
aad  Ma  sfipeadagaL  The  aonglit-lbr  uptwutiuuty  pRsented  itself 
Iba  tlui  of  Maj,  187^  The  patient  had  a  rachitic  peHifi^  with  an 
astetD-poaCenor  daanetcr  reduced  to  one  inch  and  a  half.  The  ebsid 
WBi  extracted  Irvia^  and  the  mother  sorriTed.  After  the  pttbllealieB 
of  Forro'f  report,  the  two  Bfaima  and  Spaeth,  of  Vie&na,  where  the 
Caaareaa  MtftioB  had  hecn  prorerbiallr  fatal  (no  cage  sared  in 
etmtuty),  reaoWed  to  give  the  new  operation  a  triaL  Spaeth  led 
with  araceeaa  in  Jane,  1877.     Hince  then  I  lean,  t^  ivate 

eomsranicaikm  from  Dr.  R.   P.  Harris,  who  has  w  ^  xeal 

mad«  ad  qoestiona  coDoected  with  the  Caesaiean  section  his  pecaliar 
proTince,  that  the  namber  of  operations  performed  to  the  prt  - 
(Jane,  18>!il)  ha.i  swollen  to  71.  of  which  30  hare  ended  in 
and  41  in  death. 

Thc!»c  re«alti5,  thoagh  they  still  leave  much  to  be  desired,  are  en- 
couraging when  we  remember  that  they  have  for  the  mf>!i  part  bet>n 
obtained  in  Ijing-in  boqritalfly  where  the  unmodified  Cesares' 
ba»  proved  nearly  onifonnljr  fatal.     X^  in  all  Casarean  operai    .. 


statistics  contain  a  number  of  coses  where  the  doom  of  the  patient 
was  decided  in  advaniH;  of  the  o|>erutiou  itself.  In  qnite  a  number  of 
caae&f  too,  the  unfortunate  endings  were  apparently  the  consequence 
of  errors  of  judgment  on  the  part  of  the  ojH;rator,  against  which  it  is 
to  be  anticipated  that  it  will,  in  future,  be  possible  in  a  measure  Uy 
guard,  as  the  methods  of  operating  become  more  settled,  and  the  indi- 
cations for  the  operation  become  more  clearly  defined. 

Operation.— The  preparations  and  the  details  of  the  operation  are 
the  same  as  ia  Csesarcan  section,  with  the  exception  of  thoi^c  which 
have  reference  to  the  ablation  of  the  uterus  and  the  prevention  of 
haemorrhage.  Careful  attention  to  the  details  of  antiseptic  surgery 
appears  to  be  essential  to  a  successful  issue.  In  Porro's  first  case  the 
abdominal  incision  was  nearly  five  inches  in  length.  After  opening 
the  uterus  and  removing  the  foetus,  the  placenta,  and  the  membranes, 
Porro  lifted  the  emptied  organ  from  the  abdomen,  and  placed  the 
serre-nwud  uf  Cintrac  around  the  lower  segment,  just  above  the  os 
internum.  The  tissues  were  then  constricted  until  all  haemorrhage 
from  the  cut  uterine  surface  was  arrested.  The  uterus  was  then  cut 
away  with  a  bistoury,  the  stump  was  brought  outride  of  the  abdomi- 
nal wound,  and  held  in  position  by  strapping  the  handle  of  the  .fcrre- 
nceud  to  the  patient's  right  thigh.  MuUer  modified  Porro's  original 
method  by  enlarging  the  first  incision  upward  sufficiently  to  enable 
au  assistant  to  lift  the  uterus  outside  of  the  abdominal  wall^,  and  by 
applying  compression  ab<jve  the  cervix  (either  the  wire  ecraseur  or  the 
Esmarch  bandage)  before  opening  the  womb  and  removing  the  child. 
This  plan  offers  the  obvious  advantage  of  rendering  the  oi>eratiou 
bloodless.  at]d  of  making  it  ea.«y  to  prevent  the  entrance  of  the  am- 
niotic fluid  into  the  abdominal  cavity.  Breisky,  Litzmann,  Miiller, 
Tamicr,  and  Elliott  Richardson,  of  Philadelphia,  found  no  difficulty 
in  thus  drawing  the  uterus  outside  the  abtlominal  cavity  ;  Spaeth, 
Wasseige.  Tibone,  Chiara,  and  Carl  Braun,  on  the  contrary,  either 
encountered  great  difficulties  in  performing  the  manoeuvre,  or  were 
obliged  to  abandon  it  altogether.  The  modification  is  an  important 
one,  but  is  of  limited  applicability.  The  compressors  which  have  so 
6ir  been  employed  are  the  Cintnu.-  seTrc-nceud,  the  chain  (craseur  with 
a  Pean  attachment  rendering  it  possible,  after  detaching  the  chain 
from  the  handle,  to  maintain  the  constriction,  and  the  various  forms 
of  wire  ecraseur.  Compression  should  be  made  slowly,  and  should  not 
be  carried  to  the  extent  of  cutting  tlirough  the  i)eritona?nm.  Owing 
to  the  liabihty  of  wire  to  break,  great  care  should  be  taken  in  ita  selec- 
tiot).  In  case  of  accident,  a  second  instrument  should  be  held  in  readi- 
tiesa.  I  am  not  aware  that  the  clamp  has  thus  far  been  tested.  Tet 
it  is  hard  to  see  why  a  good  clamp  exercising  concentric  pressure,  like 
that  of  T.  G.  Thomas,  for  instance,  would  not  prove  practically  use- 
ful- 
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The  sterilization  of  the  female  as  the  result  of  unijjututiiig  the 
nterus  has  been  discussed  from  its  moral  aspect.  Few  iwrsoiia  in  this 
country  are  likely,  however,  to  be  restrained  in  its  performance  by 
the  extremely  riire  cases  whore  the  older  ofM?nition  has  been  success- 
fully curried  out  a  number  of  times  upon  the  same  individud. 

The  chief  merit  of  the  method  of  Porro  lies  in  the  fact  that  each 
etep  in  the  operation  is  capable  of  human  control,  and  \a  capable, 
therefore,  of  huiaun  improvement. 

Thomas's  Operation,  or  Laparo-Elytrotomy. — In  Professor  Thomas's 
operation,  the  dangers  of  opeuing  into  the  peritonaeum  and  wounding 
the  uterua  are  avoided  by  inciting  the  walls  of  the  abdomen  in  the  line 
of  Poupart'8  liijament,  lifting  the  i)oriton«um,  and  dissecting  down  to 
the  vagina,  dividing  the  vagina  transversely,  and  then,  having  reached 
the  cervix,  extracting  tho  child  through  the  passage  thus  artificially 
created. 

The  credit  of  defending  the  practicability  of  the  extra-peritoneal 
delivery  of  the  child  above  the  pelvic  brim  belongs  chronologically  to 
Bitgen.  It  wjis  tiio  natural  outcome  of  tho  teachings  of  Abomotby 
and  CoojHjr,  to  whom  we  owe  tho  ligation  of  the  external  iliac  artery 
without  opening  the  peritoneum.  The  inodux  operandi  was  carefully 
thought  out  by  liitgeu,  and  was  jnit  by  him  to  the  ])ractical  test  Ucto- 
ber  1,  1821.  The  incision  through  the  vagina,  which  was  made  with 
a  sharp  bistoury  in  a  longitudinal  direction,  was,  however,  followed  by 
such  profuse  ha.-niorrhage  that  tho  operation  was  discontinued,  and 
the  ordinary  Cesarean  section  }Terformed  in  its  place.  The  patient 
died  at  the  eml  of  lifty-eight  hours.* 

In  1823  Baudeloc(iue  the  younger,  unaware  of  the  work  of  his  pred- 
ecessor, advised  an  incision  down  t*>  the  i>eritona;um  along  the  exter- 
nal edge  of  the  rectus  musolo,  extending  from  the  umbilicus  to  two 
inches  above  the  pubee,  separating  the  peritonaeum  from  the  iliac  fossa 
with  the  finger  introduced  \nUi  the  lower  end  of  the  wound,  incising 
the  vagina  to  a  lengtli  of  four  and  a  half  inches,  and  thett  leaving  tho 
expulsion  of  the  child  to  nature,  or  extracting  it  with  the  short  for- 
ceps. In  1844  he  published  an  essay  reporting  two  cases  in  which  ho 
had  tried  his  jilan,  modilied,  however,  by  substituting  the  flank  incision 
of  Ritgen  for  that  along  the  rectus  muscle.  Like  Ritgen,  Buudelocque 
did  fiot  complete  his  tirst  operation,  owing  to  the  extent  of  tiie  vaginal 
haemorrhage.  In  his  second  case,  he  succeeded  in  delivering  the  child, 
which  was,  however,  dead  at  the  time  of  his  undertaking  the  oiK^ration. 
Having  accidentally  pricked  the  cxtermi!  iliac  artery,  Baudolocque  tied 
the  common  iliac,  in  order  to  arrest  the  haemorrhage  thence  resulting. 
The  labor  was  likewise  complicated  by  convulsions.     Death  took  place 

•  For  the  pnrticulare  of  this  and  the  succeeding  casc5,  the  writer  is  Indebted  to  Dr. 
Ilcnrj  J.  (JurrigiK-s's  modd  essay  "  On  Gastro-Elylrotoray,"  "  N'.  V.  Med.  Jour.,"  Octotier 
vid  NoTcmbor,  ls78. 
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on  tlie  fourtli  day.     Tiie  merit  of  first  performing  Iaparo-elytrototny~ 
belongs,  therefore,  to  Buudeluciiuo. 

In  1837  Sir  Cluirles  Bell,  in  his  '*  Institutes  of  Surgery,"  suggcsiod 
practically  the  same  plan  of  j>roce(lurc  as  that  subsequently  advocated 
by  Dr.  Tliomas. 

In  18T0  Dr.  Thomas,  who  wiis  at  the  time  unaware  of  tlie  labors 
of  his  ijredeces^oys,  read  a  tnt'monible  paper  before  the  Medical  Asso- 
ciation of  Youkcr«,  giving  au  account  of,  tirst,  laparo-clytrotomy  pej'- 
formed  tentatively  upon  the  cadaver  of  a  woman  dying  in  the  nintlj 
mouth  of  prcguancy  ;  and,  second,  upon  a  living  woman  at  the  end  of 
the  seventh  month  of  pregnancy,  who  had  been  suffering  from  pneu- 
monia for  a  week  or  ten  days,  and  was  at  the  time  of  his  vijjit  in  ar- 
ticulo  mortis.  The  ojxiration  was  undertaken  in  the  interest  of  the 
child,  which  was  extracted  alive,  and  survived  about  an  liour.  In 
1874  the  operation  wjis  repeated  by  Dr.  Skene.  The  patient  had  been 
forty-eight  houra  in  labor,  and  unsuccessful  attempts  at  delivering  her 
by  craniotomy  had  been  resorted  to.  Sbe  was  sullering  at  the  time  of 
the  operation  from  exhaustion  and  shock,  which  gradually  became 
more  marked,  and  she  died  seven  hours  after.  In  1875  and  in  18T7 
Dr.  Skene  had  the  glory  of  successfully  performing  the  operation  under 
circumstances  of  great  difficulty,  with  the  residt  in  each  case  of  saving 
the  lives  of  both  mother  and  child.  In  1877  Dr.  Thomas  had  the 
good  fortune  to  obtain  a  like  triumph.  In  England  the  operation  baa 
been  performed  by  I>ri5.  Ilimes  and  Edes,  both  times  in  the  interest  of 
the  child,  the  condition  oi'  the  mothers  bein^  wollnigh  hopeless. 
Botii  children  were  saved.  In  1880  Dr.  Walter  R.  (tillette  *  extracted 
by  laparo-elytrotomy  a  putrid  child,  which  lie  was  obliged  to  jierforate 
and  extract  with  the  cephalotribe,  the  foreeiw  ami  version  having  been 
]»reviously  tried  without  success.  The  mother  recovered  with  scarcely 
an  untoward  symptom. 

The  foregoing  results  present  scarcely  a  parallel  in  obstetric  sur- 
gery. They  ouglit  certainly  to  inspire  the  jirofession  with  a  conlidence 
at  least  equal  to  that  enjoyed  by  the  rival  ])roceduro  of  Porro. 

The  question  to  be  decided  in  the  future  is,  as  to  how  far  lajjaro- 
elytrotomy  is  adapted  to  general  usage.  It  is  possible  that  the  buc- 
ceases  so  far  obtained  have  been  largely  due  to  the  exceptional  merits 
of  the  operators  who  have  undertakeu  it.  With  the  present  experience 
it  would  seem  as  tluough  it  ought  to  receive  the  preference  in  all  cases, 
where  the  dilaiability  of  the  cervix  is  such  as  to  allow  delivery  by  for- 
ceps or  version,  after  the  artificial  passage  has  been  formed,  to  be  ac- 
complished with  ease  and  celerity. 

The  vaginal  hiemorrhage  noted  in  the  cases  of  Kitgen  and  Baude- 
locque  can  apparently  be  avoided  by  tearing  the  vagina  transversely, 

*  GiuxTTE,  "  A  Successful  C«aeof  Laparo-Elytrotoiny,"  "  Am.  Jour,  of  Obstct.,"  Jan- 
Quy,  1830,  p.  U8. 
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as  recom mended  by  Thomas,  in  place  of  incising  it  with  h  bistoury. 
la  three  of  the  cases  vc&ico- vaginal  tistula>  were  produced,  but  all  healed 
spontaneously.  The  following  description  of  the  operation  is  borrowed 
from  the  excellent  essay  of  Dr.  Garrigucs,  which  has  already  been 
quoted.  It  has  received  the  sanction  of  Drs.  Thomas,  Skene,  and  Gil- 
lette, with  the  exception  that,  in  discussion,  all  have  agreed  that  it  is 
desinible  to  insert  a  perforated  drainage-tulw  tJiruugli  the  abdominal 
wound  into  the  vagina,  and  to  keep  tlu'  piirts  cleansed  witli  antiseptic 
injections. 

Operation. — "  The  bowels  having  been  emptied  by  an  aperient  and 
a  copious  enema,  and  the  os  having  been  fully  dilated  by  Barnes's 
water-bags,  if  it  is  not  so  already,  the  patient  is  placed  on  her  back, 
on  a  long,  narrow  ta,ble  coveretl  with  a  mattress  or  quilts,  rubber  or 
oil-cloth,  and  a  sheet.  The  pelvis  is  well  elevated  on  a  hard  cushion^ 
the  head  and  shoulders  slightly  raised  by  means  of  pillows,  the  legs 
stretched  out.  If,  from  some  cause,  it  has  been  impossible  to  dilate 
the  OS  fully  by  Barnes's  dilators,  it  is  now  done  by  the  fingers,  or,  ii 
that  is  imjiossible  too,  it  is  dilated  later  through  the  abdominal  wound. 
The  patient  is  ana-sthetized.  Since  disinfection  can  not  be  carried 
out  strictly,  and  'since  its  administration  would  give  some  additional 
trouble,  it  is  scarcely  necessary  to  operate  under  disinfectant  spray. 

"  The  operator  takes  his  place  at  the  right  side  of  the  patient.  Bo- 
sides  one  who  administers  the  ana>sthetic,  four  assistants  are  needed  ; 
one  on  either  side  of  the  operator,  and  two  in  front  of  him.  The  tirst 
asfiistant,  standing  at  the  left  of  the  patient's  chest,  lays  his  flat  hands 
under  the  umbilicus  and  draws  the  uterus  upward  and  toward  the 
l^ft,  thereby  putting  the  skin  in  the  right  iliac  region  on  the  stretch. 
Counter-extension  may  be  made  by  the  assistant  i>laced  at  the  right  of 
the  operator.  A  slightly  curved  incision  is  made  through  the  skin 
from  a  point  one  inch  and  three  quarters  (4-5  centimetres)  above  and 
outside  the  spine  of  the  pubes,  paraHel  to  and  an  inch  above  Pou- 
part's  ligament,  to  a  point  an  inch  above  the  anterior  superior  spine 
of  the  ilium.  This  incision  may  also  be  made  in  the  opposite  direc- 
tion, from  without  inward.  By  a  few  touches  with  the  edge  of  the 
knife  the  external  oblique  muscle  is  laid  bare,  and  s]x)uting  branches 
of  the  sujierticial  epigastric  artery  secured  by  holding-forceps.  The 
abdominal  muscles  are  cut  to  the  same  extent,  layer  by  layer,  the  ex- 
ternal oblique,  the  internal  oblique,  and  the  transversal  is,  the  first  of 
which  is  aponeurotic.  The  transvorsalis  fascia  is  very  carefully  hooked 
up  witii  a  fine  tensiculum,  and  the  knife  carried  horizontally,  so  as  to 
make  n  small  o]iening  in  it,  avoiding  the  }>eriton{eum  that  lies  be- 
neath it,  sejiarated  from  it  by  loose  areolar  tissue,  and  sometimes  fat. 
A  director  is  introduced  through  the  ojK-ning  and  pushed  between  the 
faacia  and  the  peritona?um  toward  the  inner  and  the  out<?r  angle  of 
the  wound,  and  the  fascia  is  cut.     The  best  instrument  for  this  par> 
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pooe  is  Kej  fl  hernia  dinctor,  the  one  which  Spencer  Welb  nses  vfaea 
inetsiDg  the  peritoiuram  in  oiranotomv.  It  is  finn,  a  <{itarter  of  m 
inch  (ax  millimetres)  broad,  ^ghlJ;  ctarv^  oa  th«  (ImX,  irdl  romtded 
at  the  end,  and  has  on  ita  coocare  ode  a  groove  that  Btopi  a  quarter 
of  an  inch  (six  millimetres)  from  the  point  of  the  iBstranetit.  Next, 
the  operator  pJaoea  the  pttlp  of  hifl  fingers  o&  the  peritonsam,  sepcra^ 
ing  it  from  the  transretBatu  and  iliae  faeciie,  until  he  reaches  the 
vaginal  walL  The  second  MWitant,  placed  at  the  left  of  the  op»ator, 
boUfl  the  peritonieam  and  intestines,  appijiDg  a  Sae,  warm  napl 
vader  hia  handa,  in  order  to  be  sore  not  to  let  Hum.  slip.  The 
ansfcant  draws  the  ntems  Tigoronsl;  upward  and  toward  the  left,  in 
order  to  expose  the  deeper  part  of  the  vaginal  wall  on  the  right  side. 
A  female  silver  catheter  is  introdaced  into  the  bladder  br  the  third 
Msistant,  placed  at  the  left  hip  of  the  patient  and  held  in  the  known 
direction  of  the  bonndary-lioe  between  the  bladder  and  the  raginA, 
below  the  ureter  on  the  side  on  which  the  operation  is  being  per- 
formed. A  blant  wooden  iiis>trament,  something  like  the  ubtorator 
of  a  cylindrical  specnlnm,  only  longer,  is  itttrodoced  into  the  vagina 
and  applied  above  the  linea  ileo-pectinea,  raiding  the  vaginal  wall  as 
mach  as  possible  into  the  abdominal  wound.  An 'incision  is  made 
parallel  to  the  ileo-pectineal  b'ne  and  the  catheter  felt  in  the  bladder, 
as  far  below  the  ntems  as  possible,  in  order  to  avoid  the  nreter  and 
Douglas's  pouch,  and  incise  where  there  are  fewest  re^sels,  cutting 
down  on  the  obturator  with  Paquelin's  thermo-cautery.  the  galvano> 
caustic  knife,  or  simply  cautery-irons  (table-knives)  only  heated  to 
red  heat.  The  surrounding  parts  are  protected  by  the  application  of 
wet  eomproirses  around  the  place  to  be  cauterized.  The  incision  made 
by  the  cautery  is  extended  forward  toward  the  symphysis  aud  bock- 
ward  toward  the  promontory  by  placing  the  pulp  of  both  index-tin- 
gers  perpendicularly  on  the  edges,  aud  applying  the  force  in  different 
places  in  the  direction  of  the  os  uteri  and  the  ileo-pectineal  line,  so  as 
to  tfar  the  vaginal  wall  as  far  forward  as  is  deemed  safe  in  regard  to 
the  bladder  and  the  urethra,  the  locality  of  which  organs  is  ascertained 
by  feeling  the  catheter  held  by  the  assistant,  and  as  far  backward  as 
the  wound  in  the  abdomen  will  allow.  Now  the  catheter  is  withdrawn, 
the  membranes  ruptured  if  the  li<|Uor  amnii  has  not  escaped  before, 
the  utera-i  tilted  as  much  as  possible  to  the  opposite  side,  and  the  os 
drawn  with  the  forefinger  into  the  iliac  fossa. 

"The  operator  draws  the  child  through  the  double  wound  either  bv 
rimple  extraction,  or  after  turning,  or  by  applying  the  forceps,  accord- 
ing to  the  presentation  and  other  particular  circumstances.  The  pla- 
centa is  expelled  by  compressing  the  uterus,  and  withdrawn  through 
the  wound. 

••If  bleeding  occurs,  the  oixrator  tries  to  check  it  by  applying  liga- 
tures through  the  abdominal  wound,  holding-forceps,  st^'ptics,  or  cuu- 
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teries,  using  a  large  wooden  tubular  sjiecuhim  ;  or  a  Sims  si>cculum 
may,  perhaps,  give  easier  access  to  the  bleeding  vessel  than  anything 
else.  If  it  be  impossible  to  check  the  hasmorrhage,  the  vaginal  wound 
must  be  firmly  tamponed  fr(>m  below  through  tiie  vulva  and  from  the 
abdominal  wound  with  cotton  pledgets  soaked  in  cold  water  and 
equeezed,  and  heltl  in  fifu  by  broad  straps  of  adhesive  plaster  round 
the  abdomen,  as  after  ovariotomy.  Except  in  tlie  last  eventuality,  the 
bladder  is  distended  by  injecting  lukewarm  milk  in  order  to  ascertain 
if  this  organ  ha^  lx>un  injured.  If  so,  the  fistula  is  immediately  sewed 
with  catgut,  which  need  not  be  removed.  The  wound  is  cleaned  by 
injecting  a  slream  of  lukewarm  carbolized  water  (two  i^er  cent.),  or  a 
solution  of  thymol  (two  ]>er  thousand),  from  the  vagina  and  from  the 
abdominal  wound.  Next,  the  edges  of  the  abdominal  wound  are 
brought  together  by  interrupted  sutures,  and  the  lower  part  of  the 
abdomen  covered  with  b«irated  or  salicylated  cotton,  and  surrounded 
by  broad  straps  of  adhesive  plaster  fasttined  to  the  lii[>«,  as  in  ovari- 
otomy. A  pledget  of  cotton  soaked  in  carbolized  oil  (1  to  10)  is  ap- 
plied at  the  entrance  of  the  vagina." 
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AXOMALTES  OF  THE  EXPELLEXT  FOIiCES, 

Precipitate  labors. — Tardy  labors. — Irregular  pains  in  the  first  stage  of  labor. — Treatment 
of  protracted  Brat  stage. — Irregular  pains  in  thn  second  sta^o. — Trcatnipnt  of  pro- 
tracted second  stage. — On  the  use  of  ergot  in  labor. — Irregular  pains  in  the  third 
itage;  treatment. — Painful  labors:  from  hysteria;  from  rheumnti!«ni ;  from  iiitcati- 
nal  irritation ;  from  inflammatory  changes. 

In  physiological  labor  the  expellcnt  forces  are  adequate  to  over- 
come tiie  resistance  encountered.  Liibor  becomes  pathological — 1. 
When  the  pain.s  are  defective ;  2.  When  the  resi8ta,nce  offered  by  the 
soft  parts  or  the  bony  pelvis  exceeds  tlie  limits  of  safety  to  the  mother 
or  the  child  ;  3.  When  natural  delivery  is  rendered  difficult  or  inipog- 
siblc,  owing  to  malforuwtions  or  malpresentations  of  the  foetus  ;  4.  In 
consequence  of  dangerous  complications,  such  as  ha?morrhagc,  eclamp- 
sia, and  prolapsed  funis. 

From  a  clinical  ]foint  of  view  the  anomalies  of  the  labor-pains  are 
divisible  into  pains  in  excess,  weak  pains,  pains  attended  by  an  extreme 
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of  physical  suffering,  and  pains  complicated  by  strictures.  Physiologi- 
cally, however,  these  different  forms  are  far  from  composing  distinct 
condition!!,  isolated  from  one  another.  Thus,  rigidity  of  the  o?  is  always 
intensely  painful,  and  is  usually  dependent  upon  feeble  action  of  the 
exiK'llent  forces.  There  is  no  standard  of  strength  by  which  the  weak- 
ness or  excess  of  pains  can  be  measured.  The  terms  are  always  u*la- 
tjve,  and  are  used  with  reference  to  the  obstacles  to  be  overcome.  In 
primipane  strong  pains  are  requisite  to  induce  softening  and  dilata- 
tion of  the  cerAix.  In  multiparfe  pains  may  be  intrinsically  weak,  and 
yet  suffice  to  bring  labor  to  a  prosperous  conclusion.  Much  confusion 
of  mind  is  often  occafiioned  by  the  double  sense  in  which  the  term 
"labor-pains"  is  employed.  Thus,  it  is  frequently  stated  that  the 
pains  are  good,  when  an  examination  reveals  only  a  feeble  measure  of 
uterine  contraction,  the  word  **  pains "  representing  nothing  more 
than  an  acute  degree  of  physical  suffering.  Clinically,  pains  are  to  be 
judged  by  the  effects  they  produce.  In  practice  it  will  be  found  con- 
venient to  study  the  various  forms  of  irregular  uterine  action  in  con- 
nection with  the  results  of  their  influence  upon  the  duration  of  lalKir. 
These  results  are — 1.  Precipitate  labor  ;  2.  Tardy  labor. 

Precipitate  Labors. — It  is  customary  to  ascribe  precipitate  labors  to' 
an  excess  of  the  pains.  The  term  excess  is,  however,  only  relative. 
There  is  uo  rea.-on  to  Ix-liove  that  the  uterus  ever  acts  with  such  a 
degree  of  energy  a.4  per  »e  to  constitute  a  pathological  condition.  With 
a  large,  roomy  pelvis,  a  soft,  dilatable  cervix,  a  distensible  vagina  and 
pcrinfeum.  lalx>r  n»ay  be  terminated  by  a  few  strong  pjiins.  Such 
rapid  deliveries  arc  not  to  be  regarded  with  ap])rehension.  A#  a 
rule,  they  are  followed  by  firm  retraction  of  the  uterus,  and  the  con- 
tinuance of  good  contractions  acts  as  a  safeguard  against  haemorrhage. 
The  pueriH-ral  state  usually  pursues  a  favorable  course.  Aside  from 
the  inconvenience  which  sometimes  results  when,  perchance,  women 
are  suddenly  overtaken  by  labor-pains  in  the  streets  or  in  public  places, 
an  easy,  rai)id  labor  is  to  be  regarded  as  one  of  the  varieties  of  normal 
labor.  Except  the  adoption  of  precautions  against  such  untowa 
accidents,  they  call  for  no  special  ti-eatment. 

VTien,  however,  the  parturient  act  occurs  in  women  who  pos 
an  undue  reflex  irritability,  which  impels  them  to  an  excessive  use  of  ^ 
the  abdominal  muscles,  it  is  possible  for  serious  mischief  to  ensue. 
Thus,  if  the  patient  happens  to  be  seized  when  in  the  staudiug  post- 
ure, the  straining  efforts  may  throw  the  child  suddenly  upon  the 
floor;  but  even  here  the  consequences  are  less  detrimental  than  would 
be  naturally  anticipat4?d.  The  force  of  the  fall  is  usually  broken  by 
the  cord.  Lacerations  of  the  hitter  take  place  at  a  distance  from  the 
navel,  and  are  not  followed  by  hcemorrhage.  Past-parfum  hs-mor- 
rhage,  prolapse,  and  inversion  of  the  uterus  are  sj»id  to  be  pos-^ihle 
occurrences,  though  of  extreme  infrequency.     WTieu  all  the  expel lgul_ 
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forces  are  called  into  pltvy  at  an  early  period  of  labor,  before  the  rigid- 
ity of  the  utero- vaginal  canal  has  been  overcome,  the  violent  straining 
htis  been  known  to  canse  snbcutaneous  emphysema  of  the  head  and 
neck,  to  interfere  with  the  utero-phicental  circulation^  and  even  to 
produce  fracture  of  the  fetal  fikull.  Excessive  straining,  Iwfore  tlie 
soft  parts  have  been  properly  prepared  for  the  passage  of  the  child, 
may  likewise  lead  to  lacerations  of  the  cervix,  vagina,  and  peh- 
nseum. 

The  pro|>er  treatment  for  this  condition  is  to  lower  the  reflex  irri- 
tability by  hypodermic  injections  of  morphia  ;  or,  better  still,  by  the 
production  of  complete  anaesthesia,  so  as  to  suspend  the  action  of  the 
voluntary  muscles. 

Tardy  Labors. — For  the  proper  understanding  of  labors  jjrotracted 
beyond  the  period  of  safety  by  irregular  uterine  contnictions.  it  is 
necessary  to  bear  in  mind  the  prineijial  features  of  normal  delivery. 
These  are,  contractions  of  the  uterus  followed  by  relaxation  and  dis- 
tinct periods  of  repose  ;  stretching  and  thinning  of  the  muscular  fibers 
below  the  ring  of  Bandl,  with  retniotion  of  the  uterus  alx)ve  tlmt 
point ;  softening  and  dilutation  of  the  cervix  ;  the  fixation  of  the 
ntems  in  the  axis  of  the  pelvis ;  and  the  addition  of  the  abdominal 
muscles  to  the  expelleut  forces. 

The  tirst  retpiisite  of  every  normal  labor  is  that  the  pains  shall  be 
good — i.  e.,  shiill  possess  a  markedly  expulsive  character.  We  have 
seen  that  for  the  uterus  to  perform  work  the  contractions  should  not 
be  continuous,  but  distinctly  rhytbmicAl.  For  effective  work,  more- 
over, the  excursions  of  the  uterus  during  a  contraction  should  possess 
a  certain  degree  of  ami)litink',  and  the  interval  between  the  contrac- 
tions should  be  sufficient  to  allow  the  nervous  system  to  recover  from 
the  shock  of  pain. 

Jrref/iilar  rains  in  the  IHmt  Stage  of  Labor. — In  the  first  stage  of 
labor,  pains  are  most  frequently  defective  by  reason  of  their  short  dura- 
tion. As  a  rule,  short,  cramp-like  pains  occasion  acute  suffering. 
When  they  recur  with  little  or  no  interval  between  them,  they  are  very 
exhausting  to  the  patient.  As  the  cervix  in  such  ca-^es  is  tense  and 
rigid,  it  is  to  this  condition  that  the  delay  is  usually  attributed.  If,  how- 
evier,  the  tissues  of  the  cer\'ix  are  healthy,  the  presentation  is  normal, 
and  the  pains  preserve  their  expulsive  character,  rigidity  of  the  cervix 
is  never  an  obstacle  to  delivery.  The  activity  of  the  organic  changes 
which  lead  to  softening  and  dilatation  is  closely  related  to  the  activ- 
ity of  the  uterine  contractions.  The  exception  to  this  rule  in  i)rimi- 
pane  is  only  apjiarent.  To  be  sure,  in  them  the  firm,  closely  knitted 
tissues  of  the  cervix  yield  more  gradually  to  the  dilating  forces  than 
in  multiparie.  Indeed,  in  mulliparfe  we  sometimes  find  the  organic 
changes  in  the  cervix  inducwl  by  contractions  which  have  hardly  ex- 
cited the  no*'"*  of  the  woman  ;  but  in  primipara?.  while  good  pains. 
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under  the  reservfttions  mentioned,  certainly  induce  softening  of  the 
cervix,  weak  pains  effect  no  changes  in  ita  tissues. 

The  uterine  contractions  may  he  ahnormal  from  the  commenoe* 
incnt  of  labor  ;  more  frequently  the  loss  of  their  expulsive  character  is 
a  secondary  condition.  In  many  primiparoua  women  labor  progresses 
in  an  au8i»icious  manner  for  a  time,  inspiring  hopes  of  a  speedy  ter- 
mination. Then  the  cervix,  which  had  previously  been  dilating  favor- 
ably. Iiecomos  rigid,  the  sufferings  of  the  patient  during  each  contrac- 
tion are  enhanced,  and  further  advance  is  arrested.  This  transformii- 
tiou  is  not  to  he  accounted  for  by  a  spasm  of  the  circular  fibers  of  the 
OS,  but  is  the  result  of  secondary  changes  in  the  action  of  the  uterus 
itself.  The  right  understanding  of  the  phenomenon  in  question  ren- 
ders it  necessary  to  recall  the  pbysiological  fact  that  tlie  uterus  is 
endowed  not  only  with  contractility,  but  with  retractile  proi>ertie8 
likewise.  These  are  sliown  in  a  marked  way  by  the  manner  in  which 
the  uterus  closes  iipon  its  contents  after  the  esca])e  of  the  amniotic 
fluid  i  60,  too,  by  the  manner  in  which  the  uterus  follows  down  the 
fa?tH8  during  the  period  of  expulsion.  Normally,  the  gradual  closun? 
of  the  uterus  upon  tlie  ovum  leads  with  a  dilated  os  t»)  the  j)orma- 
nent  formation  of  the  bag  of  waters.  Thus  it  will  be  seen  that  in 
normal  labor  retractility  is  a  wholly  Iwneficent  possession  of  the 
uterus.  When,  however,  from  any  cause  the  cervix  dilates  slow- 
ly, and  the  imina  are  stnjng  and  close  together,  as  the  uterus  re- 
tracts upon  the  stationary  ovum,  the  excursions  made  by  the  labor- 
pains  shorten,  which  thus  tend  to  assume  the  clonic  form.  The 
continuance  of  the  same  iirocess  leads  finally  to  the  close  investment 
of  tbe  ovum  by  the  uterus,  when  tlie  only  indication  of  contractility 
Miiieb  remains  is  the  increased  hardening  of  the  uterus  at  short  in-^ 
tervals.  These  cliangos  in  the  character  of  the  contractions  are 
marked  hy  corresponding  changes  in  the  cervix,  the  condition  of  the 
latter  affording  ati  index  of  that  of  the  entire  uterus  in  much  the 
same  way  that  a  furred  tongue  bespeaks  a  catarrhal  condition  of  the 
stomach. 

These  secondary  changes  in  the  pain?  are  dependent  uixm  a  variety 
of  conditions.  The  tardy  dilatation  of  the  cervix,  which  stands  in  a 
causal  relation  to  them,  may  result  from  over-distention  of  the  mem- 
branes with  amniotic  fluid,  or  from  tiieir  firm  adhesion  to  the  walls  of 
the  uterus  around  (he  os  internum — conditions  which,  in  either  case, 
interfere  with  the  stretching  of  tbe  lower  segment,  and  thus  lead  to 
wadte  of  uteriue  force  hy  distributing  it  uniformly  over  tbe  entire 
ovum.  Again,  where  there  is  lack  of  paralSelism  between  the  axis  of 
the  uterus  and  that  of  the  pelvic  brim,  the  presenting  part  may,  by 
bearing  especially  ujion  the  anterior  portion  of  the  lower  uterine  seg- 
ment and  of  the  cervix,  exercise  so  little  jiressure  upon  the  03  that  its 
sphincter  long  maintains  its  integrity.     Finally,  irregular  contractions 
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may  be  consequent  upon  faulty  presentations,  and  npon  any  form  of 
pelvic  obstruction. 

A  sf)eciul  and  dangerous  form  of  irregularity  results  when  the  mem- 
branes ruptm-o  prematurely,  and  the  entire  amount  of  amniotic  fluid 
leaks  away.  This,  to  bo  sure,  is  a  rare  event,  as  the  presenting  part, 
as  a  rule,  acts  as  a  valve  which  cloaes  the  lower  segment  of  the  uterus, 
and  prevents  the  amniotic  fluid  from  escaping.  Wlien,  however,  ow- 
ing to  the  small  size,  the  uneven  shape,  or  the  hindered  descent  of  the 
presenting  part,  the  accident  in  (juestion  takes  place,  as  a  combined 
result  of  muscular  retractility  and  the  pressure  of  the  intestines  dur- 
ing the  pains,  the  uterus  gradually  conforms  t«  the  surface  of  the 
foetus.  In  this  way  the  much-dreaded  "dry  labors"  are  produced. 
The  conserjucnces  are  far-reaching.  The  retraction  of  the  mu!<cular 
fibers  about  tlie  child's  neck  in  head  presentations  forms  an  imf>ediment 
tx)  natural  delivery  ;  the  disturbance  of  the  utero-placental  circulation 
endangers  the  life  of  the  child  ;  the  uterine  walls  aiipUcd  to  the  convex 
surfaces  of  the  child  become  antemic,  while  the  reentrant  jxn'tions, 
subjected  to  negative  pressure,  become  hyperremic  and  oedematous, 
extravasations  take  place  into  the  tissues,  the  walls  arc  rendered  fri- 
able, the  contractions  are  associated  with  intense  pain,  and  peritoneal 
irritability  develops.* 

The  prolonged  retraction  of  the  uterus  may  be  followed  in  the  end 
by  the  entire  cessation  of  pains,  and  paralysis  may  ensue.  Ut-erine 
retractility  is  not  precisely  the  same  force  as  that  which  causes  the 
expulsion  of  a  fluid  from  an  over-distended  elastic  sac,  for  retractil- 
ity and  contractility  are  iu  the  utorns  barely  disassociated  from  one 
another.  When  the  uterus  ceases  to  C(m tract,  it  forfeits,  as  a  rule, 
its  retractile  projwrties  likewise. f  It  sometimes  follows,  therefore, 
that,  following  prolonged  tonic  contraction,  after  the  evacuation  of  the 
uterus,  the  walls  of  the  latter  collapse  like  those  of  a  pricked  bladder. 

The  Tpeatment  of  a  Protracted  First  Stage. — The  treatment  of  a 
protmcted  lirst  stage  has  for  its  object  the  mitigation  of  pain  and  the 
restoration  of  their  expulsive  quality  to  the  uterine  contractions.  No 
plan  of  action  should  bo  decided  upon  without  first  carefully 'investi- 
gating the  cause  of  delay.  The  suspensive  influence  of  a  full  bladder 
or  rectum  is  always  to  be  borne  in  mind.  In  face,  breech,  and  shoul- 
der presentations,  and  in  contracted  |)elvcs,  the  slow  dilatation  of  the 
cervix  is  the  rule,  and,  with  such  exceptions  as  wiU  be  noted  in  their 
ai>pTopriato  connections,  do  not  call  for  interference.  A  faulty  posi- 
tion of  the  uterus  should,  if  possible,  be  rectified  by  suitable  abdom- 
inal support.  Adhesions  of  the  membranes  to  the  lower  uterine 
■Qgmont  should  be  dissected  up  by  the  index-finger.     In  hydramnion, 

*  Lauk,  "  Die  Theoric  diT  Gfburl,"  pp.  285  tl  unj. 

f  B1U.ISKT,  "  Ucb«rdi«  Bchoailtung  der  puerpi-ralen  BlutungcD,"  Volkmann's  "  Stinin). 
kUn.  Vortr.,"  So.  14,  p.  M. 
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rapture  of  the  rHembraiies,  bo  as  to  allow  the  partial  eB(»pe  of 
aznniotic  fluid,  is  sometimes  serviceable. 

II  the  length  of  the  labor  is  simply  due  to  the  insufficient  uterine 
action,  the  conduct  of  the  accoucheur  will,  in  a  measure,  depend  upon 
the  frequency  and  severity  of  tlie  pains  and  the  endurance  of  the 
patient.  If  the  paina  occur  at  such  intervals,  and  with  such  mildness 
that  the  patient  is  able  to  eat,  to  sleep,  and  to  attend  to  ordinary 
houst^hoIJ  duties,  the  dilatory  progress  of  labor  should  cause  no  appre- 
hension. In  ]uttlLu]ngical  conditions  it  is  the  element  of  paiu  which 
is  most  to  be  dreaded.  Pain  long  continued  is  a  powerful  nerve-de- 
prossaut.  When  combined  with  starvation  and  deprivation  of  sleep, 
it  greatly  impairs  a  woman's  capacity  to  resist  the  perils  of  tlie  puer- 
penil  period.  While,  therefore,  tlio  indication  f«r  treatment  is  clear 
enough,  it  is  not  »o  easy  in  a  given  case  to  decide  whether  the  remedy 
should  be  a]>]died  first  to  the  relief  of  pain,  or  whether  efforts  should 
be  directed  at  once  to  the  acceleration  of  labor,  so  as  most  si^eedily  to 
place  the  ])atient  Ixnond  the  hazards  of  parturition.  As  a  rnlc,  liow- 
ever,  it  ninj  be  stated  that  anodynes  are  appropriate  in  cases  where  the 
cervix  is  but  slightly  dilated,  while  accelerative  measures  naturally  re- 
ceive the  preference  iu  those  where  the  first  stage  of  labor  is  alreadj 
far  advanced. 

The  pain-stilling  agents  from  which  the  selection  should  be  nunle 
are  the  warm  huth,  chloroform,  cldoral  by  rectal  injection,  and  mor- 
phia, either  alone  or  combined  with  minute  doses  of  atropia.  In  prac- 
tice it  will  usually  bo  found  convenient  to  begin  with  chlorofurm,  and 
then  to  sujitiiin  iU  action  by  the  hypodermic  injection  of  morphia, 
suspending  the  chloroform  so  soon  as  the  trantjuiltiKing  elfect  of  the 
latter  is  developed.  Opiates  often  accomplish  wonders  in  one  of  two 
ways  :  when,  owing  to  the  prolongation  of  the  lalwr  and  its  attend- 
ont  pain,  the  patient's  nervous  energies  have  become  exhausted,  the 
arrest  of  paiu  enables  the  woman  to  sleep,  and,  with  the  recu])eration 
of  power  that  comes  upon  awakening,  good  pains  follow,  which  bring 
the  labor  to  a  happy  termination.  In  other  cases,  after  the  employ- 
ment of  the  anodyne  the  parts  apparently  relax,  and  an  acceleratiou , 
of  labor  follows.  In  these  coses  the  oxytocic  effect  is  probably  due 
to  the  (piieting  action  exerted  upon  the  spinal  nerves.  It  Inis  Ik'cu 
surmised  that  the  nerves  of  the  uterus  derived  from  the  cerebro- 
g])inal  system  possess  inhibitory  properties — a  theory  which,  if  tmCt 
readily  explains  how  severe  pain  suspends  uterine  action,  and  how  the 
quieting  of  puin  would  rest^ire  to  the  motor  nerves  their  full  energy. 

In  a  certain  j>roportion  of  cases  the  effects  of  ttie  anodvno  or  an« 
aesthetic  arc  of  hut  short  duration.     In  from  ten  to  thirty  minutes  the^ 
acute  suffering  returns,  and  the  short  truce  is  unattended  with  benefit. 
There  is  an  erroneous  opinion  that,  so  long  as  the  membranes  are  un- 
ruptured, this  condition  may  be  allowed  to  go  on  iudefinitoly.     It  is, 
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however,  of  the  greatest  importance  tliat  the  length  of  the  period  of 
non-interference  should  l)e  governed  by  the  strength  of  the  patient. 
There  is  nothing  that  requires  more  judgment  in  midwifery  practice 
than  to  decide  when  the  time  has  arrived  at  which  dehiy  is  fraught 
with  more  danger  than  active  iuterfereiice.  For  my  own  jtart..  I  be- 
lieve that  many  fair  lives  are  needlessly  squandered  becaui^e  of  excessive 
tiiilidity  begotten  of  imperfect  obstetric  teachings. 

If  pain-stilling  agents  do  no  good,  or  if  the  first  stage  ie  already 

liar  advanced,  the  physician  should  seek,  by  restoring  to  the  pains  their 
expulsive  character,  to  hasten  delivery. 

Of  rejjuted  service  in  cases  of  uterine  insufficiency  are  the  warm 

iTagiiial  douche,  the  dilating  hags  of  Barnes,  the  introduction  of  a 

^bougie  into  the  uterus,  forceps,  and  the  internal  administration  of 
qniuioe,  ergot,  viscum  album,  borax,  cannabis  Indica,  cinnamon,  or 
digitalis. 

The  bougie  is  applicable  only  to  cases  where  the  membranes  are 
intact,  and  where  the  pains  are  weak  without  being  cramp-liko  in  char- 
acter.    In  hospital  practice  it  possesses  the  disadvantage  that  it  can 

'become  the  conveyer  of  infection  to  the  uterine  cavity. 

The  vaginal  douche  jjossesses  a  wider  range  of  utility.  It  is  safe 
and  tolerably  effective,  under  favorable  conditions.  It  promotes  the 
organic  changes  in  the  cervix,  stimulates  the  uterus  to  contract,  and 
mechanically  distends  the  vagina.  Its  action  is,  however,  apt  to  be 
slow  and  somewhat  uncertain.  In  a  case  of  over-distentiou  of  the 
amnion,  I  once  saw  its  employment  followed  immediately  by  complete 
tonic  rigidity  of  the  uterine  muscular  tibers. 

Of  all  the  resources  at  our  dispnttjil,  however,  tlie  water-bags  of  Dr. 
Barnes  stand  easily  at  the  head.  Passed  within  the  cervix,  and  dis- 
tended so  as  to  i)l»ce  the  canal  moderately  upon  the  stretch,  they  not 
only  serve  to  n»eclmuicully  dilate  the  os,  but  are  most  efficient  as  reflex 
excitors  of  the  labor-pains.  If  left  in  situ  until  ex})elled  int<j  rhe  vagi- 
na by  the  bearing-down  efforts  they  awaken,  the  cervix  will  be  found 
to  have  lost  its  rigidity.  If  necessary,  a  larger  dilating  hag  should 
then  be  emi)loyed  in  the  same  way.  An  attempt  to  dilate  the  cervix 
rapidly  and  with  violence  is  neither  safe  nor  profitable.  To  obtain 
permanent  results  it  is  essential  to  effect  the  organic  changes  in  the 
tissues  which  render  them  physiologically  dilatable.  In  cu^i^s  of  tonic 
rigidity  of  the  uterus,  the  production  of  normal  pains  will  sometimea 
be  assisted  by  rupturing  the  membranes  and  raising  the  head,  so  as  to 
allow  a  small  {)ortion  of  the  amniotic  fluid  to  escape,  previous  to  resort^ 
ing  to  the  Barnes  water-bags. 

When,  after  rupture  of  the  membranes,  a  segment  of  tlie  head 
presents  at  the  os  externum,  the  rubber  bags  are  of  less  service.  In 
such  cases  often  wo  uro  able  to  accomplish  «]»ce<ly  dilatation  bv  simply 
asking  the  •»  to  hold  her  breath,  and  to  rccnforce  the  uterine 
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piiins  by  the  action  of  the  auxiliary  muscles.  If  this  plan  fiiils^  for 
should  be  ai)plit>d,  and  the  head  be  made  to  serve  as  the  dilating  body*' 
To  avoid  lacerating  the  cervix,  tlie  tractions  should  be  intermittont,. 
and  should  be  suspended  during  the  acme  of  the  pains.  The  rnle 
given  for  the  preservation  of  the  perina»um  wU  be  found  most  service- 
able in  attempts  to  maintain  the  integrity  of  the  cervix,  viz.,  that  the 
extraction  is  most  safely  aeeonii)lislied  during  the  period  of  greatest 
relaxation,  and  not  at  the  moment  of  extreme  tension.* 

Of  the  various  internal  remedies  to  stimuhite  utjurine  action ,  ergot 
should,  in  the  first  stage  of  labor,  Ik*  unqualilledly  prohibited.  In 
spite  of  numerous  favorable  experiences  from  its  use,  its  tendency  to 
intensify  tonic  contraction  of  the  involuntary  muscular  fibers  make8  it 
always  a  perilous  drug.  The  enthnsiastic  pniitJes  of  quinine  by  Drs. 
Fordyce  Barker  and  Albert  11.  Smith,  of  Philadelphia,  warrant  fur- 
ther trials  of  its  efficacy.  Dr.  Smith  isays  :  "  I  do  not  he.sit4itc  to  give 
it  in  every  case,  because,  even  where  there  is  no  decided  inertia  at  the 
onset  of  labor,  there  may  be  failure  of  the  powers  of  the  mother  from 
early  exhaustion  and  fatigue,  and  we  get  the  benefit  of  the  quinia  in 
diminishing  this  tendency  and  also  in  promoting  the  condensation  of 
the  uterine  fiber  aft<jr  the  delivery  of  the  ]ilftccntn,  thus  lessening  the 
dangers  of  po$t-partum  hEemorrhuge  and  the  annoyances  of  the  aftor- 
pains  so  commonly  repulting  from  a  slow  condensation  of  the  uterine 
muscle.''  f  He  recommends  i\w  bisul}>hate  in  a  fift«en-grain  dose, 
which  he  declares  acts  altogether  beueticifilly  as  a  stimulant  to  the 
normal  uterus.  The  other  agents  mentioned  as  possessing  direct  or 
incidental  ecbolic  properties  are  now  chiefly  of  hi.storic  interest. 

IrriMjulnr  Pains  in  (he  Srrond  Stfuje  of  Labor. — In  many  cases  the 
pains  maintain  tlieir  normal  quality  until  the  completion  of  the  first 
stage  of  lahor,  and  the  descent  uf  the  head  to  the  floor  of  the  pelvis. 
When  in  the  second  stage  of  labor  the  pains  become  inefficient  and 
lose  their  expulsive  character,  the  nun-advance  of  the  head  is  usually 
attributed  to  a  rigid  pcriniMim.  But  it  is  a  matter  of  every-day  expe- 
rience that  with  really  good  pains  and  normal  bead  mechanism  the 
perinEPum  sjioodily  loses  its  rigidity.  Of  course,  it  is  not  denied 
that,  in  pr}nii[iara'.  the  organic  elianges  which  eflFect  the  softening  of 
the  pcrina'um  need  for  their  accomplishment  relatively  stronger  pains 
than  in  multipane.  The  faulty  action  of  the  expellent  forces  in  the 
second  stage  is  due  either  to  exhausted  nerve-j^ower  or  to  excessive 
uterine  retraction.  In  the  former  case,  labor  becomes  powerless  frum 
tlie  feeble  character  of  the  pains  ;  in  the  latter,  it  results  from  the 
withdrawal  upward  of  the  uterine  muscle,  and  the   consequent  lee- 

*  I  have  purposely  avoided  making  mention  of  iDcisions  through  the  vaginal  portioa 
of  the  cervix,  as,  in  a  large  experience  in  dilHcalt  labors,  I  hnve  never  so  far  scea  Iha 
occasion  for  their  employment. 

f  AiUEBT  II.  Smith,  "  Retarded  Dilatation  of  the  Os  Uteri  In  Labor,"  p.  27. 
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sening  of  the  intra-uterin©  pressure.  These  cases  of  retraction  are 
worthy  of  special  considcrution.  Thu8,  Ilofmeier*  found  in  a  num- 
ber of  instances,  where  the  head  rested  on  the  jielvic  floor,  that  the 
ring  of  Bandl,  which  wa^  made  out  by  palpation  tlorough  the  abdomi- 
nal walls,  was  eituatod  at  from  five  to  seven  inches  above  the  symphy- 
sis pubis,  so  that  the  contractile  portion  of  the  uterus  covered  not  more 
than  one  third  of  the  foptus.  Under  such  circumstances,  while  the 
patient  suffers  from  intense  pain,  the  contractions  of  the  partially 
emptied  uterus  do  not  possess  the  force  to  overcome  the  ronistance  of 
a  rigid  perina'um. 

Treatment. — In  a!l  cases  of  protracted  second  stage,  before  deciding 
upon  the  existence  of  uterine  irregularity,  both  the  bladder  and  the 
bowelH  should  bo  emptied,  and  care  should  be  taken  to  exclude  the 
existence  of  obstruction  from  the  bony  pelvis.  If  the  only  resiatanoc 
to  Ix^  overcome  is  that  furnished  by  the  soft  [lart^,  weak  pains  should 
be  reeuforced  by  the  action  of  the  abdominal  muscles.  After  rotatittn 
of  the  head  is  completed,  a  new  vis  a  iergo  may  be  supplied  by  jircss- 
ure  applied  to  the  breech  through  the  abdominal  walla  after  the 
method  of  Kristeller,  or  by  the  moditted  form  of  expression  recom- 
mended by  Bidder,  f  According  to  the  latter,  the  physician  should 
stand  to  the  left  uf  his  patient,  and  gra«p  the  breech  of  the  foetus  with 
the  right  hand  ;  he  should  then  raise  the  breech  and  fix  it  in  euch  a 
position  that  the  pressure  applied  will  be  best  transmitted  through  the 
spinal  column  to  the  cephalic  end — a  point  to  be  determined  by  the 
fingers  of  the  left  hand,  which  should  likewise  control  the  movements 
of  the  head  during  tlio  period  of  expulsion.  The  force,  the  frequency, 
and  the  length  of  the  acts  of  expression  should  of  course  be  decided  by 
the  judgment  and  exjwrience  of  the  operator. 

Where  the  movements  of  flexion  and  rotation  have  been  imperfectly 
performed,  little  is  to  be  exiiected  from  any  of  the  forms  of  exjircssion. 
The  available  remedies  are  then  ergot  and  the  forceps.  Of  these  the 
advantages  of  safety  and  celerity  are  all  on  the  side  of  the  forceps. 
Many  practitioners,  however,  who  have  observed  that  in  practice  ergot 
often  acts  likewise  with  speed  and  safety,  accord  to  it  a  large  measure 
of  confidence.  But  along  with  these  more  fortunate  experiences  there 
ig  a  shady  aspect  to  be  remembered.  When  the  tardy  labor  is  due  to 
tonic  retraction,  the  use  of  ergot  is  calculated  to  aggravate  the  sources 
of  delay.  In  other  cases  tonic  retraction  is  the  direct  result  of  ergotic 
action,  and,  as  a  consequence  of  restricted  utero-plaeental  circulation, 
the  life  of  the  fa'tus  is  jcopanlized.  When,  therefore,  the  dnjg  is 
used,  the  heart-sounds  of  the  fcetus  should  be  carefully  watched,  and, 

*  UoFMiciKn,  "  Ucber  Contrsctionaverh&ltniase  des  krcisseudeD  Uterus,"  "  Ztschr.  t. 
Oebartsli.  \l  G>TiMk.,"  Bd.  vi,  p.  184. 

f  E.  BiPDKn,  "  Zur  Bourthejlung  d^r  Kriatcller'adten  Exprcssionamcthode  bcl  Kopf- 
•""Zuclir.  f.  Gvburt«h.  u.  Oyuaek.,"  IW.  iii,  p.  241. 
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with  the  first  signs  of  failing  force,  the  forceps  should  be  applied  to 
rescue  the  child  from  the  impending  danger  of  a^hjxia. 

Note  on  the  TJsk  of  Ekcvot  is  Pautcrition. — Secale  eomutu/n,  or  erijot,  Ihe 
ftCtive  priiifiiile  of  wlitL-h  is  ort^otin,  aceordinp  to  But'hlieitn,*  iind  ergotic  acid, 
aocordinjj;  to  Zwcifcl,t  is  universally  ackfiovvlcdged  to  increase  the  frequency, 
letiutii,  ttud  power  of  tlie  uterine  contractianH  diirinfr  ])urturition,  «nd  to  finally 
induce  a  tt^tanic  condition  of  ttie  uterine  miisculur  tibcrs.  Ita  action  upon  the 
Uniniprcfrnatcd  uttjrus  is  the  same  in  kind,  but  less  marked  in  de^^ree,  and  of  less 
constant  occurrence.  The  views  of  high  aulhoritiew  in  reiiard  to  the  manner  in 
which  these  effects  are  {traduced  present  irroconcihilile  dit^erences.  WemichX 
attribntcs  the  ecbolic  projiertic*  of  ergot  to  irritation  of  tlie  uterine  nervouH  cen- 
ters, induced  by  arterial  auieinia  of  the  spiotil  cord  and  of  the  uterine  titwues. 
This  anwniia  is  referred  by  him  to  \o»?i  of  tone  in  and  dilatation  of  the  veins, 
whereby  venous  congestion,  leading  to  secondary  arterial  antcmia.  is  pnwlnced.* 
Other  observers  assume  a  primary  contraction  of  the  capillaries,  with  a  consequent 
increased  arterial  pressure,  as  the  source  of  the  onicraic  irritation  of  the  nerve- 
centers,  while  still  others  believe  direct  sliniulation  of  the  uterine  muscular 
fibers,  by  the  ergot,  to  bo  tbe  causa  of  their  exaggerated  contractiIity.| 

KOhler  refers  the  uterine  contractions  produced  by  ergot  tti  incrca<)e4l  irrita- 
bility of  the  peripheral  nerves,  in  conjunction  vrith  anioniia  of  tbe  spinal  cord.* 
Tljeao  eoatlicting  views  pertain  chiefly  to  ]ioint*  of  purely  theoretical  interest, 
and  need  not  prevent  the  obstetrician  from  obtaining  a  clear  concefiiiou  of  bi» 
duty  in  the  practical  administration  of  ergot.  The  above-mentioned  incontro- 
vertible facts  concerning  it*  operation  suffice  to  guide  the  physician  in  the  em- 
ployment of  this  nscfnl  drug,  even  if  he  be  unable  at  present  to  definitively  de~ 
cidv  regarding  the  exact  mechanism  of  it«  physioIogic«l  action. 

Ergot  should  never  bo  exhibited  during  the  first  stage  of  labor,  because  the 
tetanic  uterine  contractions,  wliich  it  substitutes  for  the  normal  rhythmical  onea, 
tend  to  prevent  the  further  dilatation  of  tbe  os  nteri  and  to  deprive  the  fcetus 
of  its  blood-snpply  through  the  constriction  of  the  ntcrine  vessels.  Should  the 
membranes  have  ruptured  before  the  termination  of  the  first  <ttage,  the  admioi*' 
tration  of  ergot  would  endanger  the  life  of  the  fcetus  by  causing  undue  pr 
to  he  e5erte<l  upon  the  umbilical  cord.  We  should  also  abstain  from  the  use  < 
trgat  during  the  second  stage,  unless  it  seem  nec«a8»rj  as  a  prophylactic  against 
pMt-parhtm  hwmorrhagi'.  Even  under  these  circumstances  it  should  never  be 
Miiniinistcr^d  if  there  be  the  ^lightosl  ineclmnical  olvstacle  to  delivery,  or  if  the 
fetal  head  be  high  up  in  the  p«dvic  cAnal.  SplegclbergO  insists  upon  the  nec«a- 
sity  of  carefully  ob*crviug  the  IvLal  heart  after  tb*  Me  of  en^^t.  t«  ortler  that' 
instnimontal  delivery  may,  in  case  of  threatened  asphyxia,  !•  resorted 

to.    Henicke  rvconis  twraty^seven  oaaea  in  which  ergot  was  J  -'rrd  during 

tlie  Moond  stage  on  account  of  inertia  uteri    Spontaneous  delivery  oocorred  in 

*  Bronaaii.  ScbmMt'f  "  J«hr«»..*'  roL  ohir,  p^  11. 

f  Zwom,  **  UvbL  d.  Scoafeconk."  **  Arok  f  exfi.  PathaL."  roL  it.  18T3,  p.  40?. 
X  WtUHH,  •*  Blaise  Tanuk  ilk  4  MuMtcl^*  <*BtiM»  a.  Otbuiialb,'' toL  S,  II 
^l<». 

I  Bmim,  "  t'«)i>.  Jlb«<ra<L  d.  Uttttv«k.  in  <L  iMMWuh.,"  -  7x>rhr.  (.  G«lMtttk.  «. 
OyMrek^"  roL  Bi,  1ST8.  pi  XtL 

^  K6am,  S^hmkii*s  »  Jakri^**  i«i.  dstv,  |k  li.       f  Skiwcuaa,  *-  LrWb^"  |k.  4I«. 
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only  Beven  itt  theso  cases.*  Ergot  is  not  spcscially  wlapted  to  tho  arrest  of 
ha*morrlin){e  accouipjinjiniBf  abortion  or  preniataro  delivery.  In  these  eases,  ami 
iu  ha'Uiorrliage  catiswl  br  retained  fihreds  of  the  fetaJ  envelope*,  the  appropriate 
treatment  consists  in  tlie  tampon  and  iu  subsequent  complete  evacaation  of  the 
uterine  cavity.  The  only  imperative  exhibition  of  ergot  is  presented  by  the 
occurrence  u( /MAt-jtart-wn  btpruorrhu^e  rcsuhing  from  uterine  atony. t  The  un- 
yielding, tetanic  uterine  contractions  whicSi  it  pr<>duces  act  most  beneficently  by 
occjudinif  the  orifices  of  the  bleeding;  ve!«sels.  Even  under  tliese  ci re uni. stances 
it  slionld,  however,  be  withheld  until  after  the  expulsion  of  the  placenta,  lest 
the  unifonn  uterine  contractions  lead  to  ita  prolonged  retention  or  interfere  with 
manual  efforts  for  it^  extraction. 


Irrcgnlar  Pains  in  the  Third  Stage  of  Labor. — Tlie  tardy  expulsion 
of  the  placenta,  due  to  atony  of  the  uterus,  is  of  rare  occurrence  when 
the  Crede  method  of  exi)ression  is  unffomily  fjracticed.  As,  in  relaxed 
conditions  of  the  uterus,  blood  pours  from  the  patulous  mouths  of  the 
torn  utero-phiceutal  ves-sels  into  the  fundus,  a  free  external  discharge 
of  blood  follows  of  necessity  whenever  contractions  are  excited — a  fact 
to  be  borne  in  mind  by  an  nnpraeticed  obstetrician,  lest  be  mistake 
the  simple  conversion  of  an  ini(;rnal  into  an  external  baemorrhage  for 
one  produced!  by  the  manipulutions  which  have  been  recommended. 
The  whole  subject  of  atony  in  the  third  stage  is,  however,  so  closely 
associated  with  the  occurrence  of  post -par  turn  luvmorrhage  that  ita 
specific  consideration  will  be  reiK^rved  for  sejMirate  study  in  connec- 
tion with  the  ha?morrhagcs  which  take  place  during  and  subsequent 
to  labor. 

After  the  birth  of  the  childj  retraction  of  the  uterus  is  Nature's 
8afe]E:itard  against  h»morrhage.  As  a  result  of  the  abuse  of  ergot,  or, 
in  other  cases,  from  an  abnormal  adherence  of  the  placenta,  such  an 
extreme  degree  of  retraction  may  be  reached  before  tlje  completion  of 
the  third  stage  as  to  lead  to  the  imprisonment  of  the  ])lacenta  within 
the  uterine  cavity.  In  these  cases,  complete  retraction  in  the  body  of 
the  uterus  is  prevented  by  the  presence  of  the  placental  mass.  Below 
the  latter,  where  no  obstacle  is  opposed  ti>  the  shortening  of  the  mus- 
cular fibers,  a  eonstrietion  resulU.  The  stricture  is  most  pronounced 
at  the  ring  of  Band!.  The  lower  uterine  segment  and  the  cervix 
proper  are  usually  in  a  sub-)mni]ytic  condition,  and  widen  from  above 
downward  to  the  vaginal  insertion.  From  the  sha]>e  thus  imported  to 
the  uterus,  this  condition  is  generally  known  as  an  ''hour-glass  con- 
traction." When  met  with  fur  the  tirst  time,  it  is  apt  to  prove  ex- 
tremely puzzling.  In  following  the  cord  upward,  its  continuation 
through  the  stricture  is  sometimes  overlooked.  In  several  cases  I 
have  known  the  pulpy  mucous  membrane  of  the  lower  segment  to  l>o 
mistaken  for  an  adherent  placenta,  and  have  been,  in  consequence, 
gammoned  to  assist  in  its  removal. 


♦  BKNti-KK,  op.  eil.,  p.  178, 


f  SciiitOKDER,  "  Lchrb,,"  fifth  edition,  p.  471. 
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Treatment. — By  patient  waiting^,  relaxation  of  the  stricture  usually 
takes  place  spoutuueoualy.  The  resuk  rimy  hv  promoted  hy  the  hypo- 
dermic injection  of  morphia,  combined  with  atropia.  It  is  not,  how- 
over,  altogether  sufe  to  leave  the  patient  before  the  expulsion  of  the 
placenta  has  tiikeu  place  ;  for,  exceptionally,  the  muscular  fibers  of 
the  body  of  the  uterus  nmy  relax  prior  to  those  of  the  lower  segment, 
and  thus  ha'inorrhage  may  result.  Injections  of  ice-cold  water  were 
recommended  in  such  cases  by  Seyfert,  as  tending  not  only  to  restriiin 
haemorrhage,  but  to  promote  regular  expulsive  uterine  action.  Forci- 
ble diiulatiou  in  rarely  necessary,  and  sliould  be  reserved  for  hiemor- 
rhages  of  an  alarming  character.  In  nearly  all  cases,  however,  it  is 
practicable,  even  in  extreme  examples,  to  extract  the  placenta  in  a 
short  time  without  force  or  violence.  The  j>lan  I  have  followed  of 
lati^  years!,  with  nnifurm  fineeess,  consists  in  introducing  the  index  and 
middle  fingers,  with  the  whole  hand  in  the  vagina,  to  the  point  of 
constriction.  Then,  by  pressing  the  uterus  downward,  the  fin- 
gers are  brought  in  contact  witli  the  placental  border.  Now,  it  is 
only  necessary  to  draw  a  single  cotyledon  into  the  canal  to  render 
the  further  extraction  a  matter  of  certainty.  Under  the  pressure  of 
the  soft  placental  mass  the  stricture  relaxes  slowly.  By  combii  ' 
expression  with  siigiit  traction,  the  delivery  is  surely  accompli - 
The  principal  difficulty  of  the  operation  lies  in  the  manipulations 
needful  to  bring  the  placenta  at  the  outset  to  the  fvoint  of  strict- 
ure, but  this  difficulty  can  he  pretty  certainly  overcome  by  patience 
and  the  determination  to  sueeced.  During  the  period  of  with- 
drawal, t!)e  operator  should  be  content  with  a  very  slow  progres- 
sion, proportioned  to  the  yielding  of  the  tissues ;  otherwise  the  pre- 
senting portion  of  the  placenta  tears  away,  when  the  labor  ex[)ended 
is  tost. 

Painful  Labors. — In  nearly  all  forms  of  abnormal  uterine  contrac- 
tions the  pain  of  labor  reoelics  a  pathological  degree  of  intensity. 
Especially  we  have  had  occasion  to  call  attention  to  the  intolerable 
pulTering  in  cases  of  long-continued  reciprocal  pressure  between  the 
utenis  and  its  contents. 

But  acute  sutlering  sometimes  attends  upon  the  preliminary  stages 
of  labor.  During  the  latter  days  of  pregnancy  in  primiparaj,  often  for 
a  few  hours  only  preceding  the  advent  of  true  labor-pains  in  multi- 
parie,  contrsictions  occur  which  normally  scarcely  attract  the  atten- 
tion of  the  i)atient.  In  rare  instances,  however,  the  suffering  thej* 
occasion  is  extreme.  In  liysterical  women  these  preliminary  pains  are 
often  of  an  agonizing  charact*>r,  rendering  it  necessary  to  re«ort  for 
their  n^tief  to  such  jmlliations  as  the  warm  bath,  opium,  and  chloro- 
form. 

But,  even  where  hvsteria  does  not  exist  as  a  cause,  the  pains  may 
be  so  severe,  while  the  cervix  has  still  its  normal  length,  that  the 


Anomalies  of  the  expellent  forges. 


woman  believes  herself  in  labor,  and,  indeed,  the  contractions  are  as 
paiuful  as  in  actual  labor.  Thei-e  are  no  febrile  symptoma  indicative 
of  inflammation  either  of  the  uterus  or  of  its  appendages.  The  pain  is 
like  that  in  muscular  rheumatism.  Though  the  term  rheumatism  of 
the  uterus  is  often  applied  to  this  condition,  its  pathology  is  uncer- 
tain. It  is  very  probable  that  practitioners  confound  together,  under 
the  foregoing  title,  a  number  of  distinct  affections,  such  as  hysterical 
hypenesthesia,  intestinal  irriUibility,  and  the  early  etuges  of  intlamma- 
tion.  Excluding  these  morbid  conditions,  there  remains  a  chiss  of 
cases  practically  important  from  the  disappearance  of  the  pain  upon 
the  induction  of  inttmse  diaphoreBJa.  Patients,  who  for  days  have  been 
treated  with  hypodermic  injections  of  nioqihia,  with  «nily  moderate 
results,  are  often  relieved  as  if  by  magic  by  placing  tiiem  in  a  warm 
bath,  and  then  covering  them  with  blankets,  giving  in  addition  hot 
drinks  and  Dover's  powder,  until  they  become  bathed  in  abundant 
perspiration. 

It  is  often  dilEcult,  toward  the  close  of  pregnancy,  to  distinguish 
between  colic-pains  duo  to  fecal  accumulation,  or  the  i>reseuce  of  gases 
in  the  stomach  and  intestines,  troubles  to  which  pregnant  women  are 
esj)ecial]y  disjwsed,  and  uterine  contractions  of  a  painful  character. 
Indeed,  in  tlie  fornier  case  the  uterus  becomes  involved  to  some  ex- 
tent, 80  that  the  cervix  is  felt  during  a  cramp  to  simultaneously 
harden.  Moreover,  after  labor  has  actually  begun,  it  may  become 
complicated  by  colic-pains,  which  exercise  in  turn  a  suspensive  inilu- 
ence  upon  parturition.  But  the  colic-pains  are  themselves  inter- 
mittent, and  arc,  therefore,  liable  to  be  mistaken  for  those  of  labor. 
Thus  it  ia  possible  to  become  involved  in  perplexities  which  time 
alone  can  solve.  Even  when  we  have  made  out  the  diagnosis  of 
"false  labor,"  and  give  an  opiate  for  the  relief  of  the  patient,  it  may 
happen  that  the  first  result  of  quieting  the  pain  may  be  the  accelera- 
tion of  labor.  When  this  does  not  occur,  we  should  guard  against  the 
return  of  the  troulile  by  clearing  ruit  .tlie  bowels  by  }>urgative8  or 
enemata. 

In  normal  labors,  the  pulse  becomes  more  rapid  at  the  beginning 
of  each  pain,  and  continues  to  increase  in  fre*juency  until  the  imiu  has 
reaohed  its  acme,  after  which  a  gradual  declination  follows.  But 
Bometimes  labor  is  attended  by  marked  febrile  symptoms.  There  exist 
rapidity  of  tlio  pulse  between  the  pains  and  a  continuous  elevation  of 
temperature.  Now,  if,  at  the  same  time,  the  uterine  eontnictions  are 
the  source  of  extraonlinary  suflfering,  there  is  strong  reason  for  sus- 
pecting that  labor  is  complicated  by  inflammatory  conditions  of  the 
organs  concerned  in  jiarturition.  Thus,  a  latent  }x»lvi-peritijnitis  may 
be  converted  into  the  acute  form  by  the  several  acts  which  comprise 
normal  labor,  or  the  ])rolonged  tonic  contraction  of  the  uteiois  upon 
the  foetus  after  the  rupture  of  the  membranes,  especially  in  ueglected 
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dionlder  presentations  and  in  contracted  pelves,  maj  gire  rise  to  inOam- 
matOTj  affections  in  the  ntems  itself.  In  either  case  the  coexisteooe 
of  intense  pain  with  febrile  symptoms  ehould  awaken  seriuos  appre- 
hensions. Especiallj  ought  we  to  be  npon  our  g\iard  against  the 
treachorons  lall  in  the  symptoms  that,  ag  a  rale,  takes  pboe  whcu 
labor  is  at  an  end.  After  a  day  or  two  we  may  expect  a  chill  and  the 
return  of  the  fever.  In  the  early  stages  of  metritic  and  perimetritic 
trouble,  a  ten-gjain  dose  of  calomel  often  exercises  a  beneficent  action 
in  arresting  the  disease.  Where  labor  has  so  far  advanced  that  the 
induction  of  artificial  diarrhoea  is  rendered  impracticable,  opiates, 
though  of  inferior  value,  soothe  the  pain,  and  are  our  next  most  valu- 
able resource. 
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CONTRACTED  PELVES. 

Tnkdca. — ^Freqnencx. — ^Magaocia. — Priric  meMoranente. — Fomu  of  the  contracted  pd- 
vis. — Ja5t»«ninor  pdves.— 'Flattened  non-rachidc  p^Ires. — Rachitic  flattened  pelrea. 
— Gcoeraily  contracted,  flattened  pelTM. — Irregular  forms. — ^PMudtMMleoBialada. 
— SeoBoaia. — K^pfaouB. — Inflneoce  of  oontracted  pelxM  during  pr«g;naacT  and  lat>or. 
— lafloeace  upon  tbe  uterus. — Influence  upon  the  presentation. — luflocace  «q>oo  the 
paina. — lafloeoce  upon  the  first  »tage  of  labor. — Influence  npoa  tbe  nedianisni  of 
labor. — Bffecta  of  presaura  upon  tbe  ntatemal  tissues. — Influence  upoa  the  fetal 
head. — Effcota  of  preeaure  upon  the  integumenta ;  upon  the  cruiiom. — ^Progaoeia. 

Ix  contracted  pelves  sometimes  a  single  diameter,  sometimes  all 
the  principal  diameters  are  reduced  below  the  normal  average.  The 
relative  proportion  of  the  parts  may  be  to  a  considerable  extent  pre- 
aerved,  or  the  pelvis  may  have  been  distorted  by  special  morbid  condi- 
tions, giving  rise  to  unequal  development  and  changes  of  outline. 
These  peculiarities  embarrass  all  attempts  at  classification.  Still,  the 
study  of  the  subject  is  greatly  simplitied  by  the  fact  that  the  dimin- 
ished space  is,  in  the  great  proportion  of  cases,  located  chiefly  at  the 
brim.  Aside  from  these,  there  remain  a  variety  of  irregular  forms  of 
rare  occurrence,  each  requiring  a  separate  description  and  plan  of 
treatment. 

It  is  to  those  cases  in  which  the  narrowing  is  chiefly  at  the  brim 
that  the  term  "contracted  pelves"  is  generally  applied.  The  other 
forms  are  all  specially  designated  by  some  qualifying  adjective  defin- 
ing their  character. 

Contracted  pelves  proper  are  divided  into — 

1.  The  pelvis  aequabiliter  justo-miuor.  in  which  all  the  diameters, 
from  the  brim  to  the  outlet,  are  diminished  in  very  nearly  equal 
measure. 
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2,  The  flattened  pelvis,  contracted  speciall}'  in  the  conjugate  diam- 
eter. In  this  form,  the  transverse  diameter  may  be  normal,  or  may 
be  diminished.     Thus,  we  distinguish — 

a.  Simple  flattened  pelves  (transverse  diameter  normiil). 

b.  Flattened,  generally  contracted  pelves  (narrowing  in  the  trans- 
verse as  well  as  the  conjugate  diameter). 

As  it  is  rare  to  find  two  pelves  possessing  the  same  measurement^. 
the  question  arises  as  to  the  degree  of  antero-posterior  tJhortening 
which  sutlicca  to  distinguish  the  contracted  from  the  normiil  pehis. 

It  is  often  customary  to  consider  the  contracted  pelvis  simply  as 
furnisliing  a  mechanical  obstacle  to  the  passage  of  the  child's  head, 
but  this  is  to  overlook  a  great  variety  of  verj'  import^mt  modifications 
to  which  it  gives  rise  during  pregnancy  and  labor.  These  remoter  in- 
fluences are  often  observable  in  cases  where  labor,  if  considered  from 
the  standpoint  of  length  alone,  would  be  regarded  as  normal. 

Michaelts  *  and  Litzniann.f  whoso  investigations  furnish  the  ha.<is 
of  modern  opinion  regartling  the  contracted  pehis,  place  thelimit  at 
three  and  a  half  inches  for  the  simple  flattened  jjelvis,  and  at  foiu* 
inches  for  those  likcwis.e  diminished  in  the  transverse  diameter.  Yet 
even  above  these  limits  the  action  of  the  narrow  pelvis  is  not  rarely 
manifested  in  disturbance  of  the  normal  mechanism  of  labor. 

In  Germany,  Litzmanu,  Miehaclis,  Spiegelberg,  and  SchroederJ 
place  the  average  fre'iueiicy  <»f  contracted  ]M»lve.<  at  fourteen  per  cent., 
and  in  my  own  field  of  exjierienco,  in  the  Emergency  and  Maternity 
Hosjntals  of  New  York  City,  the  inmates  of  which  are,  however,  almost 
entirely  of  foreign  birth,  every  variety  and  degree  of  pelvic  deformity 
finds  abundant  illustration.  In  our  native  American  women  abnormal 
pelves  are  rare.  I  frequently  hear  from  country  physicians,  who  attend 
lectures  at  the  Beilevue  Hospital  Medical  Cullcge,  that,  in  long  years 
of  practice,  they  have  never  met  with  a  single  instance.  Y'et  it  is  im- 
possible to  study  the  cases  of  vesico- vaginal  fistula?  reported  by  Ur. 
T.  A.  Emmet "  without  amving  at  the  conclusion  that  the  existence 
of  contracted  pelves  i.s  frequently  overlooked.  Certainly  the  immu- 
nity of  American  women  is  hy  no  means  so  absolute  as  to  justify  the 
neglect  into  wliich  the  study  of  i>elvic  deformity  has  so  gLtK-ndly 
fallen. 

The  Diagnosis  of  Contracted  Pelvis.— The  diagnosis  of  pelvic 
deformity  is  based  upon  direct  examination.  Certjiin  facts  in  the 
prc^^oua  history  of  the  patient  are  often  of  substantial  value  in  the 
way  of  confirmatory  evidence,  or  by  directing  attention  to  the  prob- 
able existence  of  deformity. 

•  MicHAKUs,  "  Dm  enRe  Bccken,"'  Leipsio,  1865. 
f  LirzMANN,  "  Die  Fonnen  de»  Beckcna,"  Ikriin,  1861. 
{  SpiEOfxiiKRn,  "Lchrbuch,"  1878,  iJd.  ii.  p.  426. 
■  EMurr,  "  Vesico- Vagin&l  Fistula,"  Williniii  Wood,  1868. 
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Previous  Hhtory. — Inquiry  should  be  instituted  regarding  the 
currcnce  of  ^icket^•  in  early  childhood,  and  especially  in  this  conncctioB'* 
as  to  the  period  of  the  appearance  of  the  teeth.  Late  dentition  ifi  an 
ordinary  sign  of  imperfect  bone  formation,  A  cross  bab}',  bottle-fod, 
or  improperly  nursed,  suffering  from  repeated  attacks  of  indigestion, 
from  restlessness  at  night,  and  jirofuso  perspirations,  who  outs  the 
first  incisor  teeth  in  the  second  year,  has  presumptively  had  rickets. 
A  history  of  this  nature,  even  in  the  absence  of  the  grosser  eridences 
of  rickets,  such  as  the  square  head,  tlie  jtigeou-brcast,  the  tumefied 
abdomen,  small  stature,  spinal  curvature,  enlarged  joints,  and  incur- 
vation of  the  long  bones  of  the  extremities,  is  to  be  regarded  with  sus- 
picion. Datii  of  the  kind  mcntiout'd  are,  however,  often  ditticult  to 
obtain,  and  it  should  be  borne  in  mind  thai  not  every  case  of  njild 
rachitis  is  followed  by  pelvic  narrowing. 

Instruction  may  likewise  be  obtained  from  the  history  of  previous 
labors.  Though  a  protracted  and  difficult  labor  is  by  no  means 
uncommon  in  well-formed  primipane,  it  should  sliuudate  us,  both 
during  parturition  and  subsequent  to  delivery,  to  niuke  a  careful  inves- 
tigation as  to  the  capacity  of  the  pelvis.  A  pendulous  abtlomen  and 
faulty  presentations  and  positions  of  tite  twins  occur  with  much  greater 
fre(iuency  in  the  cuntracted  that  in  normal  pelves. 

Certain  of  the  rarer  deformities  jiroceed  from  inllanuuations  be- 

twecH  the  saero-iliac  bones  and  at  the 
hip-joint,  from  inequalities  in  the 
length  of  the  limbs,  and  from  spinal 
distortion  when  tlie^c  difficulties  oc- 
cur in  early  childhood. 

Pdvic  MmMirements. — The  ex- 
amination should  be  nuide  with  the 
patient  upon  her  bank,  jilaced  prefer- 
ably ujion  a  b;u'd  table  covered  by 
a  fnlded  blanket,  or  a  woolen  com- 
forter. The  head  and  shoulders 
should  be  moderately  elevated,  the 
knees  should  be  fle.\ed,  and  the  pel- 
vis brought  as  near  to  the  edge  of  tho 
table  as  possible. 

Facility  in  the  recognition  of  rib- 
normal  conditions  can  only  bo  ac- 
quired by  making  it  a  habit  to  not4) 
th<>  general  features  of  the  jielvis  in  every  case  of  labor  which  is  eom- 
luitted  to  our  charge.  By  experience  we  acipiire  a  tolerably  distinct 
idea  of  the  relative  thickness  of  the  bones,  the  inclination  of  the  ilia 
to  tho  horizon,  the  height  and  angle  formed  by  the  symphysis  pubis, 
the  8120  and  character  of  the  pubic  arch,  the  length,  breadth,  and 


Fio.  198.— Baudclocquo's  pelvimeter. 
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ourvnturc  of  tlie  sacrum,  the  position  of  tho  promontory,  and  the  dis- 
tunc'o  bi'twt'on  t)ie  ischiu. 

,.  More  exact  information  is  derivable  from  direct  measurements  be- 
tween different  prominent  points  in  the  pelvis.  Various  pelvimeters 
Imve  been  devised  to  facilitate  the  roipiired  meai^uremonts.  Those  for 
determining  the  distance  between  certain  externul  points  ure  alone  of 
practical  value.  For  this  purf>ose  the  circle  of  Buudulocfiue  is  the  one 
1  have  most  constantly  employed.  It  requires  to  be  used  with  caution 
on  ucconnt  of  tho  spring  of  the  motiUlie  arms.  .Scliultzt''s  instrument 
poasosaes  the  advantages  of  j^ater  lirniness  and  portability.  Tho 
points  selected  for  measurement  should  be  bony  prominences,  easy  of 
recogiation,  and  not  covered  by  soft  parts.     They  sliould  Ik*  sucli  as 
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Fio.  1!>7.— SchalUo'a  pelvimeter. 

to  allow  us  to  form  at  least  approximative  conclusions  relative  to  the 
diameters  of  tho  small  pelvis.  Experience  shows  us  that,  judged  by 
these  rules,  three  moaisureuit'iits  only  arc  possessed  of  real  importance, 
viz..  the  distances  between  the  anterior  superior  spinous  j)rocesses,  the 
diet,inceji  between  the  crests  of  the  ilia,  and  the  external  conjugate 
diameter. 

In  mo<isurinp  the  distances  between  the  uiiterior  superior  spinoua 
pnxjesses,  tho  accoucheur  should  stand  by  the  side  of  his  initiont,  and, 
holding  the  arms  of  the  jielvimeter  between  the  thuml)  and  fingers, 
apply  the  point^s  of  the  instrument  to  the  spines  external  to  the  inser- 
tion of  the  s.-irtorius  muscles.  'J'he  points  should  tiien  be  pushed 
backward  a  number  of  times  along  the  outer  edge  of  the  crests  of  the 
iliii,  until,  after  a  few  trials,  the  greatest  distance  between  the  crests 
has  been  deterraiue<l.  The  average  distances  thus  obtained  are  nearly 
ton  and  a  rpiartor  inches  between  the  s])inous  processes,  and  eleven 
and  a  half  inches  between  the  crests  of  the  ilia.     A  ])elvi8  in  which 
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these  metwurements  are  eiiual,  or  in  which  the  relations  are  inverto<l 
(i.  e.,  wlicre  the  distance  betweeu  the  spinone  processes  is  greutor 
than  that  hetween  the  crests  of  the  ilia),  is  rachitic  in  character.  In 
rachitic  pelves  of  the  second  variety  mentioned  it  is  customary  to 
select,  in  iiiensiiring  the  distance  between  the  crests,  points  situated 
two  and  a  luilf  inches  posterior  to  the  spinous  processes. 

Any  considerable  fulling  below  the  normal  average  in  those  two 
diameters  would  warrant  the  diagnosis  of  transverse  shortening  m 
the  inner  dimensions  of  the  small  pelvis.  Deductions  as  to  the  deirree 
of  shortening  should,  however,  be  made  witii  caution,  as  the  relations 
between  the  diameters  of  the  large  and  small  pelves  dejKind  upon  such 
variable  factors  sis  the  thickness  of  the  bones  and  integumeata»  and 
the  height  and  inclination  to  the  liorizoii  of  the  ilia. 

In  measuring-  the  external  conjugate  diameter  the  patient  is  turned 
upon  her  side  ;  one  extremity  of  the  pelvimeter  is  then  placed  upon 
the  fossa  jiist  beneath  the  spinous  process  of  the  last  lumbar  vertebm, 
while  the  anterior  point  is  made  to  rest  upon  the  middle  of  the  ujiper 
border  of  the  symphysis  pubis.  The  length  of  the  external  conjugate, 
or,  B8  it  is  sometimes  termed  from  its  author,  the  diameter  of  Baude- 
loc(jue,  is  iiortniiUy  about  eight  inches.  Uaudelocque  thought  that  by 
deductitig  three  inches  from  the  external  conjugate  in  spare  women, 
and  three  and  a  (juarter  inches  in  women  of  a  fleshy  habit,  the  conju- 
gata  vera  could  be  determined.  Litzmann  has.  however,  strikingly 
shown  tlje  fallacy  of  Baiulelocque's  deduction.  In  thirty  cases,  whore 
he  had  an  ni!|»ortunity  to  compare  the  measurements  of  the  external 
conjugate  with  the  length  of  the  internal  conjugate  as  determinetl  sub- 
eeiitiently  by  post-mortem  examination,  he  found  the  mean  amouiit  to 
be  deducted  was  about  three  and  a  half  inches.  However,  the  amount 
in  individual  cases  widely  varied,  owing  to  differences  in  the  thickness 
of  the  bones  and  integuments,  the  maximum  amounting  to  nearly 
five  inches,  while  the  minimum  did  not  exceed  two  and  three  fourths 
inches.  But,  while  the  external  conjugate  does  not  enable  us  to 
estimate  to  a  fraction  the  length  of  the  antero-posterior  diameter  oti 
the  ]>elvic  brim,  it  furnishes  useful  information  as  to  the  existence  ii 
general  of  flattening.  Thus,  if  the  diameter  of  Baudelocque  me«sui 
less  thim  six  and  one  fourth  inches,  it  may  be  assumed  that  the  pelvis 
is  flattened.  If  the  [wlvrs  mejisures  less  than  seven  and  a  half  inches, 
flattening  may  be  assumed  in  half  the  cases.  Above  seven  and  a  half 
inches,  antero-posterior  shortening  is  very  exceptional.* 

For  internal  nica'^urements,  the  only  practical  pelvimeter  is  the 
hand  of  the  accoucheur.  To  be  sure,  it  can  only  determine  with  exac- 
titude the  diagonal  conjugate,  i.  e.,  the  distance  from  the  lower  border 
of  the  symphysis  pubis  to  the  promontory  ;  but  from  the  diagonal 

*  LrrzMANX,  *'  I'^'bor  die  ErkcnntolM  des  engen  B«dtenB,"  VolknMuin's  "  SammiLj 
klia.  Vortr,"  So.  20,  p.  148. 


CONTRACTED  PELVES, 


487 


conjugate  it  is  possible  to  calculate  the  conjugata  vera  with  a  closer 
degree  of  accuracy  than  is  ohtainuble  by  means  of  any  of  the  ingenious 
instruments  designed  tu  measure  directly  the  diameters  of  the  brim. 

To  ascertain  the  diagonal  conjngate,  the  index  and  middle  fingers 
of  the  left  hand  should  Ix"  inti-oduccd,  well  oiled,  into  the  vagina.  By 
pushing  the  pojiterior  vaginal  wall  backward,  the  points  of  the  fingers 
are  made  to  reach  the  sacral  vertebra\  Then,  following  the  sacrum 
upward,  the  prumnntory  is  reached.  To  do  this  it  is  necessary  to  sink 
the  elbow,  and  give  Ut  the  fingers  a  nearly  vertical  dii-ection.  The 
resistance  of  a  rigid  ])crina'um  and  the  vaginal  wall  is  best  overcome 
by  continued,  steady,  upward  pressure.  It  is  often  possible  by  thia 
method  to  reach  the  jtronumtory  in  even  normal  pelves.  During  the 
examination  the  patient  should  be  requested  to  raise  up  her  hips.  The 
promontory  is  recognized  partly  by  its  convex  surface,  and  partly  by 
the  width  of  the  cartilage  which  intervenes  between  it  and  the  ad- 
joining lumbar  vertebra.  In  pracriee  there  are  two  possible  sources  of 
error,  viz.:  an  angle  may  form  between  the  first  and  second  sacral 
vertebrw  where  the  union  has  been  incomplete,  producing  a  "false 
promontory  "  beneath  the  true  one  ;  or  the  upper  surface  of  the  first 
Inmbur  vertebra  miiy  project  in  such  a  way  as  to  be  miptaken  for  the 
promontory  in  cases  where  the  latter,  as  sometimes  happens,  forma 
with  the  spinal  column  a  very  obtuse  angle.*  Such  deviations  are 
not  without  practical  interest,  as  the  prognosis  is  rendered  loss  promis- 
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Fio.  198. — Nonunl  inclinBtion    Fio.  l;<i>. — Diminution  of  atiple     Fto.  SOrt. — IncrvaM  of  angle 
of   the    *ymphy»ia  pubis.         betwwn  i>ytiij)iij>i.s  and  jid-  betwwfn  («.vm|>hyhis  aud 

(Spiogolbcrg.)  via  brim. '  pelvic  brim. 

ing  when  the  head,  in  ]>lace  of  a  single  point  of  contact,  has  to  over- 
come the  resistance  offered  by  the  surface  of  an  entire  vertebra. 

The  measure  of  the  diagonal  conjugate  is  taken  by  pressing  the 


*  LiTZUAXN, "  Uebor  die  ErkcnnttusB  dci  cngen  BeckeoB,"  Vulkmaun'a  '^Samml.  kUn. 
Vortr.,"  No.  30,  pp.  102,  153. 
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middle  finger  firmly  against  the  most  salient  portion  of  the  promon- 
tory, while  the  radijil  edge  of  the  hand  or  index-finger  is  raised  to  the 
lujamentum  arcuatum.  The  point  of  contact  with  the  latter  is  then 
carefully  marked  with  the  nail  of  the  index-finger  of  the  right  hand. 
It  Ls  desirable  in  withdrawing  the  fingers  that  they  maintain,  as  near!] 
as  may  be,  the  position  ossamed  at  the  time  of  measurement.  Finally, 
with  a  small  rule,  the  length  from  the  mark  of  the  nail  to  the  tip  of 
the  finger  ie  readily  ascertained. 

In  calculating  the  length  of  the  conjugata  vera  from  the  measure 
thus  gained,  it  is  necessary  to  reconstruct  the  triangle  formed  by  the 
two  conjugates  and  the  symphysis  pubis.  The  diagonal  conjugate  is 
the  largest  of  the  three  sides.  The  length  of  the  conjugata  vera  de- 
pends on  the  height  and  inclination  of  the  symphysis  pubis,  and  the 
degree  of  elevation  of  the  promontory  above  the  symphysis,  as  may  be 
readily  seen  by  reference  to  the  diagrams. 

The  height  of  the  symphysis  pubis  may  be  determined  by  the 
finger  through  the  anterior  vaginal  wall.  When  the  symphysis  d( 
not  measure  above  one  inch  and  a  half,  the  subtraction  of  two  thii 
of  an  inch  from  the  diagonal  diameter  will,  under  ordinary  cireum- 
Btances,  furnish  very  nearly  the  conjugate.  "When  the  symjihysis  ex- 
ceeds one  inch  and  a  half,  three  fourths  of  an  inch  should  be  de- 
ducted.* 

The  inclination  of  the  symphysis  pubis  to  the  plane  of  the  brini] 
and  the  height  of  the  promontory  above  the  upper  border  of  the  pal 
can  <mly  be  estimated.  When  any  unusual  deviations  in  cither  of 
these  regards  are  found  to  exist,  some  special  allowance  would  need 
to  be  made  by  way  of  compensation.  It  is  just  bore  that  judgment 
and  experience  furnish  the  best  safeguards  against  vital  inaccura- 
cies. 

In  thin  persons,  during  the  non-pregnant  state,  the  promontory 
can  sometimes  be  easily  reached  through  the  ab<lominal  walls,  and  an 
estimate  made  of  the  conjugate  by  deducting,  from  the  distance  thus 
obtained  between  the  promontory  and  the  symphysis,  the  su])i 
thickness  of  the  intervening  tissues. 

The  transverse  diameters  of  the  pelvic  brim  and  cavity  can 
neither  directly  measured  nor  calculated  with  any  degree  of  certainty ] 
from  other  measurements. 

There  are  certain  other  dimensions  which  we  find  useful  to  deter- 
mine in  the  rarer  forms  of  distortion,  and  which  will  be  mentioDed  in 
their  proper  connections.  For  the  three  forms  of  contracted  pelvis 
which  at  present  engage  onr  attention,  four  measurements  alone  are  of 
practical  value — viz.,  the  distance  l)etween  the  anterior  superior  spi- 
nous processes :  the  distance  between  the  crest*  of  the  ilia ;  the  external 
conjugate  :  and  the  conjugata  diagonalis. 

•  Sn£CELBZ80,  (»p.  ei<L,  p.  4SS. 
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The  Three  Principal  Forms  op  Coktracted  Pelvis. 

TJie  Pelvis  ^qiiahiliter  Junto- Minor,  or  Symmetrically  Contracted 
Pelvis. — This,  the  rarest  of  the  three  forms,  presents  to  the  eosaal 
view  the  appt'iirrtnce  of  a  normal  pelvis,  except  that  the  diameters  from 
the  brim  to  the  outlet  are  reduced  in  nearly  equal  measure.  We  dis- 
tinguish two  varieties  of  this  pelvis  :  1.  In  the  commoner  variety  the 
wnman  may  be  of  small,  medium,  or  lar^o  stature,  and  her  figure 
thick-set,  or,  on  thecontrary,  graceful  and  slender.  Nothing  in  either 
her  size  or  carriage  is  indicative  of  any  abnormal  condition.  The 
pi^lvio  bones  themselves,  both  in  their  structure  and  in  their  connec- 
tione  with  one  another,  are  free  from  all  traces  of  morbid  action. 
They  arc  simply  below  the  standard  size.  The  pelvis  as  a  whole  is  of 
the  feminine  type.  Litzmaiui  has  shown,  however,  that  in  i\\c  judo- 
minor  pelvis  the  relations  of  the  different  parts  to  one  another  are  not, 
as  a  rule,  absolutely  the  same  as  in  the  normal  pelvis.  Thus,  there 
is  diminished  width  of  the  sjicrum,  due  in  special  degree  to  the  small 
size  of  the  ala? ;  the  rotation  forward  of  the  promontory  and  the  curv- 
ing of  the  lower  extremity  of  the  sacrum  are  less  pronounced  ;  the  con- 
cavity of  the  sacrum  in  the  transverse  direction  is  increased  ;  the  pos- 
terior sacral  surface  is  nearly  on  a  level  with  the  jjosti-rior  superior 
spinous  processes  in  place  of  sinking  forward  between  the  ilia ;  the 
height  of  the  anterior  and  lateral  walls  is  proportionately  lessened  ; 
and,  fiually,  there  is  often  an  increase  in  the  angle  which  the  symphysis 
pubis  forms  with  the  conjugate.* 

These  poculiarities  point  to  a  premature  arrest  in  the  develop- 
ment of  the  Itones.  whereby  the  pelvis  retains  something  of  the  infan- 
tile tvpe.  Tlie  causes  of  arrest  are  in  most  cases  traceable  to  general 
disturbances  of  nutrition  during  early  childhood,  such  as  scrofula  and 
chlorosis,  to  rickets,  which  in  place  of  leading  to  deformity  exception- 
ally exerts  its  inlluence  in  the  suspension  of  bone-growth,  and  in  rare 
cases  to  the  influence  of  hard  labor  and  the  carrying  heavy  weights 
before  the  completed  development  of  the  body.  A  few  eases  in  which 
no  morbid  conditions  can  bo  elicited  from  the  history  of  the  patient 
may  i^rhaps  be  referred  to  some  original  defect  in  the  primitive  ma- 
terial from  which  the  bones  were  built  up.  Cases  have  been  reported 
in  which  this  utionialy  apjieared  to  be  hereditary. f 

2.  In  veritable  dwarfs  the  diminutive  size  of  the  pelvis  may  simply 
corresjMDnd  to  the  Lilliputian  proportions  of  the  entire  skeleton.  These 
so-called  dwarf  pelves — pelves  nance — are  of  the  reguhir  feminine  tyi»e, 
but  the  bones  are  slight,  and  united,  as  in  the  child,  by  cartilage. 

*  LrrziCAJfv,  "  Die  Formen  dps  Bwkcna,"  Berlin,  p.  40. 

{  MirRAKLis,  "Das  engc  Decken,"  heraufigejiet>en  von  LilwnnnTi,  p.  190;  vide  like- 
wise, LuHLEiN,  "  Zur  Lchrt'  vom  Durchweg  zu  engcn  Beckt-n,"  "  Ztschr.  t,  Gcburtsb.  u. 
JVauenlcr,"  Bd.  i,  p.  53. 
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They  are  extremely  rare.     In  pelves  of  this  variety  the  highest  degr 
of  contraction  is  observed.* 


Flo.  Sol. — !^JK^cwncll9  tri»m  the  Wi»od  MuMium  (Bellevuo  Ho^pitul).     Drawn  "ti 
No.  1,  Normal  pelvU.    No.  8,  Justo-iiiLuor  |xilvu,t 

DiagTiOsia.— In  they«.s/o-wmorp<?hisnll  the  externa!  diameters  ; 
dimiuishL'd.     At  the  same  time,  rickets  is  excluded  by  the  nornii 
relations  existing  between  the  spines  and  tlie  crests  of  the  ilia  {tnde  p. 
438).    The  diagoniil  conjugate  is  lessened.    In  estimating  tlie  conjugata 
vera  it  is  necessary  carefully  to  notice  the  lieight  of  the  promontory, 
and  the  inclination  of  the  anterior  pelvic  wall,  as  these  are  sometimes 

*  Thei-o  IS  a,  thirtl  form  of  justo-rainor  pelvis,  which  is  the  concomitant  of  underclopod 
organs  of  (.'oneration.    Ah  it  occurs ouly  in  aterilc  women,  it  possusKs  no  obstetrical  interest. 

f  Primipara,  aged  twenty-three.  In  labor  three  days  previous  to  my  soeinj*  her. 
Water?)  all  eacapfid.  Lar^c  Bcaip-tuoior  reaching  nearly  to  vtilva.  Cervix  rigid.  Osone 
third  dilated  and  pushed  ilown  by  ^calptunior.  Forceps  tried.  Afterward  pcrforatioo 
and  iraniotoinr.  Chin  tilted  and  head  brought  through  the  pelvis  by  the  fronttvmcntal 
diameter.  Patient  died  on  third  day.  Extensive  marks  of  pressure  in  the  bladder  oppo- 
Bile  pelvic  rami.  Small  circular  jwrforation  of  uterus  opposite  promontory.  Conjugate 
diameter  three  inches.  Transverse  diameter  of  brim  four  and  a  half  inches.  Slight  N'ae- 
gelc  obli()uity  on  left  side.  Patient  was  fifty-nine  incbea  in  height,  and  presented  no 
siniB  of  rickets. 


^    ^"^^ 
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crated  und  call  for  an  increase  in  the  amount  to  be  deducted.* 

'^refnl  palpation  of  the  two  sides  of  the  pelvis  with  the  hulf-huud 
introduced  into  the  vagina,  the  fact  but  not  the  degree  of  transverse 
shorteninji:  may  be  recognized.  Still,  in  this  way  the  existence  of  ex- 
treme contraction  would  be  noticed.  In  urilinary  cases,  it  is  fortunately 
safe  to  base  practice  upon  the  length  of  the  antero-posterior  diameter. 

FUtttvHcd  Pelvis. — We  have  seen  that  the  characteristic  of  this 
form  is  a  shortened  conjugate  diaraet<?r.  Tlie  transverse  diameter 
remains  at  the  siimc  time  normal,  or  may  sink  below  the  standard. 
A  special  distinction  is  likewise  to  be  made  between  the  flattened  pel- 
ree  of  non-rachitic  and  rachitic  origin  : 

1.  The  flattened  nou-racliitic  form  its  the  most  frequent  variety  of 
Qoutracted  i)elvis.  At  a.  first  glance,  or  preWous  to  measurement,  it 
«>ft6u  produces  the  impression  of  a  normal,  well-formed  jielvis.  It  is 
occasioned  by  a  sinking  of  the  sacrum  downward  and  inward  between 
the  two  ilia.  As  this  movement  takes  place  without  any  forwartl  rota- 
tion of  the  promontory,  the  antero-posterior  shortening  is  not  confined 
to  tlte  brim,  but  extends  throughout  the  entire  pehic  cavity.  Extreme 
cx>ntractiun  is  uncommon,  the  length  of  the  conjugate  rarely  falling 
below  three  inches.  The  natteniug  is  of  necessity  associated  with  a 
cjomponsating  increase  in  the  transverse  diameter.  As,  however,  the 
tlattcned  non-rachitic  pelvis  is  usually  from  the  outset  of  small  sire, 
the  compensation  hiirdly  suflices  to  give  to  the  transverse  diameter 
more  than  the  normal  dimensions.  Indeed,  it  is  not  infrequent  to 
find  a  slight  lessening  in  the  transverse  diameter  associated  with  an- 

-posterior  contraction. 

There  is  nothing  definitely  settled  regarding  the  etiology  of  this 
formity.  It  has  been  attributed  to  lifting  and  carrying  heavy  bur- 
dens before  the  age  of  puberty,  to  incompletely  developed  rickets,  and 
to  retarded  development. 

During  life  it  is  not  CAsy  to  distinguish  between  this  form  and  that 
of  the  syinmetiically  contracted  pelvis.  In  both  the  external  signs  of 
rickets  are  absent,  the  relations  between  the  spines  and  crests  of  the 
ilia  normal,  and  in  both  all  the  external  diameters  may  be  somewhat 
diminished.  The  stature  of  the  individual  furnishes  no  clew;  for, 
though  both  forms  occur  rather  more  frequentJy  in  diminutive  persons, 
thei-e  are  numerous  exceptions  to  the  rule.  The  sinking  of  the  sacrum 
between  the  ilia  is  not  easy  to  recognize.  In  a  well-marked  example, 
however,  the  relatively  greater  shortening  of  the  conjuguta  externa 
and  the  diagonal  conjugate, f  M-ith  the  diificulty  of  palpating  the  inner 

*  Oo  the  contrary,  owing  to  the  shortness  of  the  spaphffiia  pubis,  a«  a  rule,  the  aver- 
a^  antoinit  to  be  deducted  is  rather  less  than  in  normal  pctvcs.  Lohldn  ("Kunsthiilfe 
bei  der  allg.  licekcnenf^c  ")  found  the  average  in  eighteen  coses  was  tliree  fifths  of  an  tnoK 

\  In  rccitoiiinf;  tlio  true  conjugnte  from  the  diagonal  diameter,  the  gan)c  reduction 
needs  to  be  made  an  in  the  norntal  pelris,  for,  though  the  outward  slant  of  the  synipbjsis 
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surface  of  the  pelvic  lateral  walls,  furnish  the  prominent  points  for 
gaidunce.  Sometimes,  when  no  bony  union  bus  formed  betwecu  the 
lirst  and  second  sacral  vertebra?,  a  double  promontory  may  lie  felt. 

2.  The  rachitic  form  of  flattened  pelvis  presents  the  following 
characteristics  : 

The  bones  are  of  small  size,  but  usually  of  normal  texture.  Some- 
times, however,  they  are  thin,  and  even  translucent,  while  in  otlier 
instances  they  may  be  unusually  compact  and  thickened.    The  ilia  are 

flattened,  and  run  in  a  near- 
ly horizontal  direction.  The 
anterior  superior  sjunoos 
processes  flare  outward,  so 
that  the  di^Uince  between 
them  differs  little  from  that 
between  the  widest  points 
of  the  crests.  The  promon- 
tory projects  inward  toward 
the  symphysis  pubis.  Tho 
upper  portion  of  the  sacrum 
sinks  inward  lK>tweeu  the 
Flo.  203.— Fiottened  rachitic  pelvis.    (Wood's  Mu-  ilia,  and  Hes  farther  in  front 

of  the  posterior  sapenor 
spinous  processes  than  in  the  normal  pelvis.  The  upper  portion,  too. 
is  directeil  nearly  horizontally  backwanl,  while  the  extremity,  usually 
at  the  fourth  or  fifth  sacral  vertebra,  is  bent  sharply  forward.  The 
anterior  sacral  surface  loses  its  transverse  concavity,  and  beoomea  either 
flat  from  side  to  side,  or  convex  from  the  bulging  forward  of  the  sa- 
cral vertebrae.  The  antero-posterior  shortening  of  the  brim  is  accom- 
panied by  a  comiKMisating  increase  in  the  transverse  diamett-r.  As, 
however,  the  rachitic  pelvis  is  originally  uudersii^d,  the  transrerM 
diameter  rarely  exceeds  normal  dimensions.  The  horizontal  rami  of 
the  pubes  are  lluttoned,  and  the  acetabula  are  directed  to  the  front. 
The  cai'tilage  of  the  symphysis  pubis  generally  projects  inward,  the 
pectineal  line  is  often  unusually  sharp,  and  at  times  terminates  at  the 
insertion  of  the  psoas  muscle  in  a  projecting  spine.  Below,  the  ischi* 
diverge  from  one  another,  and  the  arch  of  the  pubes  is  xindened. 

The  result  of  these  changes  is  to  produce  a  shallow  jjclvis,  with 
contraction  at  the  brim,  and  widening  at  the  outlet.  The  shape  of 
the  brim  varies  between  a  long  ellipse  and  that  of  a  heart  or  kidney, 
the  different  degrees  of  variation  depending  upon  the  extent  of  the 
displacement  forward  of  tho  promontory.  Externally,  owing  to  the 
horizontal  position  of  the  sacrum,  a  depression  exists  in  the  lumbar  re- 
is  increased,  this  ia  compensated  for  bv  the  diminished  height  of  th«  symphrsis  and  lam 
poeition  of  the  promontory.  {LrraMANs,  Vulkmann's  "  Samuil,  klin.  Vortr.,"  Ko.  SO, 
p.  160. 
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gion,  the  sulcus  between  the  natee  is  broad  and  superficial,  and  the  anal 
orilice  ia  exposed  to  view. 

To  appreciate  the  rachitic  pelvis,  it  is  necessary  to  bear  in  mind  the 
changes  wrought  by  inckcts  in  the  bony  structures.  In  the  physiolog- 
ical gjowth  of  the  pelvic  bones,  new  cell-elenionts  develop  beneath  the 
|)erio8teum  and  adjacent  to  the  cartilaginous  borders  upon  the  articular 
surfaces.  These  cell-elements  promptly  ossify,  ami  tlius  jirovision  ia 
made  for  the  increase  of  the  bones  in  extent  and  thickness.  Simulta- 
neously with  the  formation  of  the  new  bone,  mednllary  spaces  are  pro- 
duced in  the  bony  tissues  by  a  process  of  absorption.  Now,  in  rickets, 
while  the  new  cellndeiuents  are  deposited  in  such  numbers  that  the 
preparatory  hiyer  is  often  tive  to  ten  times  the  normal  thickness,  tiie 
process  of  ossitlcution  is  suspended  or  imperfectly  performed.  Thus, 
the  rachitic  pelvis  consists  of  a  number  of  more  or  less  firm,  bony 
,|nassc!S,  covered  with  soft  osteoid  layers,  with  broad  cartilaginons  bor- 
ders at  the  articular  surfjiees.  These  clianges  combine  to  increase  the 
pliability  of  the  i>elvis,  and  to  retard  its  growth. 

The  |>elvic  deformity  resulting  from  rickets  is  mainly  due  to  the 
weight  i>f  the  superimposed  body.  The  jtressure  from  above  which  the 
trunk  exerts  pushes  the  j>roniontory  forward  toward  the  median  line. 
At  the  same  time  the  upper  portion  of  the  sacrum  rotates  upon  its 
transverse  axis,  so  that  its  posterior  aspect  is  nearly  on  a  line  with  the 
horizon.  The  bodies  of  the  vert^'brae  sink  downwai'd  between  the  flex- 
ile wings,  whereby  the  concavity  of  the  sacrum  from  side  to  side  is 
^effaced.  The  ])liant  border  of  the  iliac  articulation  yields  eomewliat, 
and,  as  it  is  drawn  inward  by  the  sinking  of  the  sacrum,  the  traction 
ol  the  8trt)ng  sacro-iliac  ligaments  approximates  the  posterior  superior 
spinous  processes  to  one  another.  The  traction  of  the  sacro-tnberous 
and  aacro-spinous  ligaments  aids  in  hooking  forward  the  lower  extrem- 
ity of  the  sacrum,  though  to  this  deformity  the  pressure  exercised 
.upon  the  end  of  the  spinal  column  by  the  half-sitting,  hiilf-rocitmbent 
posttire.  affected  by  rachitic  children,  unijuestionnbly  contributes  its 
part 

If  we  regard  the  sacrum  as  a  fulcrum,  and  each  os  innominatum  as 
a  lever,  it  is  evident  that  the  traction  of  tiie  sacro-iliac  ligunients,  umh-r 
the  pressure  upon  the  sjicrnm  from  the  trunk,  would  produce  a  separa- 
tion of  the  innominate  bones  in  front  were  it  not  for  their  firm  union 
at  the  symphysis  jjuhis.  The  result  of  these  two  counteracting  forces 
is  an  increjised  iucurvation  of  the  bones  at  the  point  of  weakest  resist- 
ance, which  is  situated  near  the  auricular  surfaces.  In  advanced  rick- 
eta,  where  the  bones  are  plastic  and  willowy,  the  linea  arcuata  is  often 
bent  at  an  angle,  so  that  the  greatest  transverse  diameter  divides  the 
pelvic  brim  into  a  posterior  and  anterior  half.  To  the  latter  belong 
the  acetabula,  to  t!ie  former  the  two  ilia. 

The  outward  direction  of  the  anterior  8Ui>erior  spinous  processes  is 
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probably  due  in  a  measure  to  an  arrest  of  development,  as  the  S-shaped 
curve  of  the  crests  of  the  ilia  does  not  normally  develop  until  after  tho 
age  at  which  rickets  usually  makes  it^  appearance  (Kchner).  The  flat- 
tening of  the  ilia  is  partly  due  to  the  drag  of  the  sacro-iliac  ligaments 
and  partly  to  the  action  of  the  sartorii  and  gluteal  muscles.  The  di- 
vergence of  the  ischia  and  the  wide  arch  of  the  pul>e3  are  the  product 
of  the  increased  transverse  diameter,  and  the  attachments  of  the  ro- 
tator and  adductor  muscles  of  the  thigh.* 

The  diagnosis  of  the  rachitic  form  of  flattened  pelvis  is  easy,  if  the 
characteristic  changes  are  kept  in  mind.  The  prominent  feature's  to 
which  the  attention  needs  to  be  directed  are  :  the  relations  of  the  dis- 
tances between  the  crista;  ilii  and  the  anterior  superior  spinous  pr<.»c- 
esses  (diminitfheJ  difference,  or  distance,  between  the  anterior  fiUj>erior 
spinous  processes  may  equal,  or  even  exceed,  that  between  tho  crests)  j 
diminished  distance  between  the  posterior  sui>erior  spinous  processos; 
diminution  of  the  external  conjugate  ;  the  form  and  direction  of  the 
sacrum  ;  the  8hai>e  of  the  arcu«  pubis,  and  the  marked  projection  of 
the  promontory.  A  false  promontory  at  the  second  saicral  verlcbni  is 
not  uncommon.  The  deduction  to  be  made  from  the  conjugat-a  diago- 
nalis  in  estimating  the  conjugata  vera  averages  the  same  as  in  the 
normal  pelvis.  However,  it  is  in  rachitic  ]x?lves  that  the  widest  varia- 
tions in  this  respect  occur,  making  it  sjxjcially  necessary  in  each  case 
to  observe  the  height  of  the  promontory  and  the  length  and  direction 
of  the  symphysis  pubis. 

Flattened  Generally  Contracted  Pelve.t. — In  this  variety  we  distin- 
guish likewise  a  rachitic  and  non-rachitic  form,  the  latter  occurring 
rarely,  the  former  with  comparative  frequency. 

The  non-rachitic  form  is  apparently  the  joint  product  of  a  small 
justo-minor  pelvis  and  the  forces  which  lead  to  a  sinking  of  tlie  sa- 
crum between  the  ilia.  In  these  pelves  a  short  symphysis  and  a  low 
promontory  contribute  often  to  reduce  greatly  the  difference  between 
the  diagonal  and  the  true  conjugate.  During  life  it  is  difficult  to  dis- 
tinguish it  from  the  justo-minor  pelvis. 

The  rachitic  form  is  found  usually  in  jiersons  of  small  stature.  It 
presents  in  a  striking  degree  the  marked  peculiarities  of  the  rachitic 
pelvis.     The  existence  of  transverse  narrowing  is  recognized  by  the 

*  While  Litzmann  ("  Die  Formen  dcs  Beckens  ")  and  Si-hroeJer  ("  Lebrbttdk  der  Ge- 
bartsbiilfc")  lay  Bpccial  stro*«  upon  tb«  wcizht  of  tUc  \wdy  as  tho  nmin  factor  in  pruluc. 
Ing  the  dcfoniiitie*  of  rickelA,  Kehr«r  ("Zur  Entwickelun^  Gescbichi*  dcr  meliit. 
Itevkens,"  "Arch,  f.  <Jyn«ek.,"  IW.  v,  1873,  p.  55)  has  abown  tfant  inanT  of  the  cbao^'c* 
chantcteiistic  of  rickcta  occur  in  congenital  cftsea— ).  e.,  before  the  action  of  the  wcijrbt 
of  the  tnink  i*  brought  into  piny.  Krhrer  infers  the  changi»R,  thcrcfoa",  in  the  main, 
to mtucukr  aclioD.  Fchljng  ("  Die  Eiit.it«.'hung  der  raehii.  Ueckea*,"  "  Arc-h.  f.  Gynaek.,'* 
Ud.  xi,  p.  173)  ««cribc8  the  dcforniitips  in  rickets  to  di«(urb«Does  of  growth  and  jK-r. 
Eiijstence  of  the  fetal  type.  Engel  ("Wiener  mcd.  Wochenscbrift,"  1872,  Xo.  40)  eoiight 
to  prove  the  deformities  to  be  tb«  result  of  partially  arneatcd  ^luwth. 
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FiQ,  203.— Small  symmelrtcal  nicJiitlc 
pc-lviji.    (Wood's  Mui-euin.) 


narrowTiess  of  the  hips,  by  tho  case  with  which,  in  internal  cxftmina- 
tion,  the  side-walls  can  be  felt  with  the  palmar  surface  of  the  half- 
hand,  and  by  tho  modiflcations  it  produces  in  the  niecljanism  of  lalwr. 

Irregular  Rnchitic  Pdveit.- — For 
convenience*  sake  it  seems  desirable 
to  atttich  to  tho  description  of  the 
fluttened  form  the  intliieuee  of  two 
additional  forces,  which,  upon  occa- 
sion, operate  to  still  further  modify 
the  shape  of  the  rachitic  pelvis. 
These  arc  lateral  pressure  of  the  heads 
of  the  thigh-bonoa  at  the  aoetabula 
and  tho  various  forms  of  spinal  curva- 
ture which  80  commonly  result  from 
rickets. 

Pressure  at  the  aoetabula  is  rarely 
an  ofKTative  force,  because  rickets  usually  is  dcvelo|wd  at  the  time  of 
the  Hrst  dentition — i.  e..  before  the  child  has  learned  to  walk — and  it 
is  not  until  after  the  disease  htis  declined  that  the  child  attempts  to 
use  its  lower  extremities.     In  tho  oxceptional  cases  in  which  tlie  dis- 

cu.5e  occurs  later,  after  the 
child  has  begun  to  walk,  the 
lateral  pressure  may  act  in 
either  one  of  two  ways  : 

1.  As  a  counteracting  force 
to  that  exercised  by  the  weight 
of  the  trunk,  in  which  case 
the  pelvis,  provided  the  path- 
ological processes  have  only 
advanced  to  n  limited  extent, 
retains  a  synimi'trical  ai)jwar- 
anco,  and  resembles  closely  the  justo-minor  pelvis.  The  rnchitic  ori- 
gin is  betmyed  by  the  shape  of  the  ilia  and  the  signs  of  rieketa 
in  other  parts  of  the  Ixidy.  At  tho  outlet  the  antero-jiosterior  di- 
ameter is  increased,  and  the  transverse  diameter  somewhat  dimin- 
ished.* 

2.  In  cases  of  excessive  softening  of  tlie  bones,  either  from  the  se- 
verity or  the  long  duration  of  the  disease,  the  acetabula  are  sometimes 
pushed  inward,  ujiwurd,  and  l)aekward,  and  the  symj)hYsis  pushed 
forwanl,  so  tluit  the  rami  of  the  })ube3  meet  at  an  acntc  angle,  or  rim 
nearly  parallel  to  one  another.  This  lateral  compression,  in  conjunc- 
tion with  tlie  rachitic  projection  of  the  promontory,  gives  to  the  jjclvic 
brim  a  triangular  or  clover-leaf  shape,  closely  resendding  the  distor- 
tion produced  in  osteomalacia.     The  term  pseudo-osteomalacia  given 

•  ScnROKDRR,  "  Schwanf^erschaft.  Gcburt.  und  Wochcnbott,"  p.  77. 
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by  Michaelis*  to  t]m  form  is  wiirranted  by  the  existence  of  curiuiu 
features  jioculiar  to  rickets,  such  as  the  small  size  of  the  ilia,  the  dis- 
tance between  the  antorior  superior  spinous  procesees,  aud  the  nature 
of  the  changes  in  other  parts  of  the  bony  skeleton.! 

In  curvaturea  of  the  spine  the  shaixi  of  the  pelvis  is  affected,  "wben 
a  compensatory  scoliosis  or  kjTjhosis  iuclndes  the  sacral  extremity  : 

1.  In  scoliosis  (lateral  curvaturc),  all  the  raciiitic  features  are  asu- 
ally  strongly  pronounced.  The  promontory  is  tilted  to  the  side  of  the 
incurration,  and  is  pressed  by  the  weight  of  the  body  toward  the  cor- 
responding acetabulum.  The 
ilium,  owing  to  the  increased 
pressure  at  the  acetabulum  from 
the  femur  of  the  affected  side, 
is  pushed  upward,  backward, 
and  inward.  In  extreme  casies 
the  approximation  of  the  prom- 
ontory to  the  acetabulum  may 
be  such  as  to  piwent  the  eu- 
ti-ance  of  the  child's  head.  The 
contracted  i)ortion  becomes, 
therefore,  unavailable  for  ob- 
stot  rical  purposes*  {n'Je  p.  48S). 
2.  In  kypliosis  (iK>8terior 
curvature)  many  of  the  charac- 
teristic features  uf  the  rachitic 
jK'lvis  are  reversed.  As  the 
up)Ter  portion  of  the  racrum  is 
tilted  backward,  either  the  con- 
jugata  vera  is  increased,  or  the 
previous  rachitic  autero-poste- 
rior  narrowing  is  greatly  diminished.  In  the  movement  of  the  sacrui 
npon  its  transverse  axis  the  lower  extremity  is  thrown  forward, 
the  coiijugat<3  of  the  outlet  is  thereby  reduced.  Kyphosis,  occurring^ 
at  the  beginning  of  rickets,  diminishes  the  distance  between  the  lu-^ 
berosities  of  the  ischia,  but  has  little  effect  ujion  the  inferior  transvei 
diameter  after  the  rachitic  changes  have  once  been  accomplished, 

ISFLCEXCE  OF  THE  COXTRACTED  PbLVIS  UPON  PREOXAXfY  AXI^ 

Labor. 

The  influence  of  the  contracted  pt'lris  is  not  confined  simply  to  tl»e 
embarrassment  which  the  form  and  size  of  the  pelvis  atTord  to  the 

•  MicHAEHS,  "Dm  cngc  Becken,"  p.  189. 

t  The  Raperventioa  of  tnie  cMieonutUcia  upoo  rickets  bu  been  obwrred.    ( Vidt 
SFiran-DrBO,  "  Lchrbuch  der  Gebqrtahulfp,"  p.  490.) 
\  Iatzuasv,  "  Dio  Foroiea  des  Qecken!<,"  p.  70. 
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passage  of  the  child  in  parturition  ;  it  extends  to  the  production  of  a 
multitude  of  remoter  etfoets,  which  are  oft^n  regarded  by  tlie  unin- 
formed as  isolated  phenomena.  These  effects,  which  include  faulty 
positions  and  presentations  of  the  fcetua,  unfavoral>le  sha])e  or  ]iOi'ition 
of  the  uterus,  abuormal  character  of  the  pains,  and  the  like,  enter  iu 
turn,  except  wliere  the  meclianicah  ditliculties  ai'e  absolutely  insur- 
mountable, as  important  elements  iu  the  determination  of  tlic  prog- 
nosis. For  our  knowledge  of  tliis  subject  we  arc  indebted  almost 
wholly  to  the  enlightened  labors  of  the  Kiel  professors,  Michaelia* 
and  Lilzmnnn.f 

Influence  of  the  Contracted  Pelvis  upon  the  Uterus  during  Preg- 
nancy.— In  the  early  months  the  only  way  in  which  the  eontrartcd 
pelvis  oxertj<  »n  influence  is  in  sometimes  favoring  the  dtdloeution  of 
the  uterus  backward.  This  action  is  liable  to  tuke  place  when,  iu  the 
second  or  third  month,  the  uterus  hiis  been  unusually  depressed  in 
the  }>elvis,  and  the  fundus  has  swung  backward  toward  the  sacrum 
an  the  uterine  axis  approximates  to  that  of  the  pelvic  outlet.  Under 
such  circumstances  the  jutting  of  the  rachitic  promontory  is  calcu- 
lates! to  mechanically  interfere  later  with  the  ascent  of  the  organ  into 
the  abdominal  cavity,  in  which  case  the  jiressure  of  the  inflated  intes- 
tines uj>on  the  anterior  a.spect  of  the  uterus  pushes  tlio  fundus  over 
the  inclined  surface  of  the  sacrum,  and  retroversion  is  produced.  As 
the  gravid  uterus  enlarges,  owing  to  the  limited  space  withiu  the  j>el- 
vi«  the  version  gradual  jtasses  int/)  a  flexion,  which,  unless  relieved, 
is  followed  by  symptoms  of  incareerafion. 

In  the  latter  months  of  gestation,  the  uterus,  as  a  rule,  is  lifted  to 
a  greater  extent  above  the  pelvis  than  occurs  under  normal  conditions. 
This  elevation  is  due  to  the  growth  of  the  child,  which  is  prevented 
from  sinking  into  the  pelvis  by  the  contracted  conjugate.  Souiotimes 
the  upward  tendency  of  the  uterua  is  overcome  ajiparently  by  the 
resistance  of  t!ie  round  ligament*!,  so  that,  while  the  head  is  ret-ained 
at  the  brim,  the  lower  segment  hangs  empty  in  the  pelvis.  At  the 
sunjc  time  the  uterus  possesses  an  unusual  degree  of  mobility,  in  ]>art 
dtie  t-o  the  lack  of  fixation  aiforded  by  the  descent  of  the  foetus  into 
the  pelvis,  and  in  part  to  the  laxity  of  the  abdominal  walls  and  the 
round  ligaments.  These  latter  conditions  belong,  of  course,  rather  to 
multipara?  than  to  women  for  tlie  first  time  pregnant. 

In  close  connection  with  these  two  events,  viz.,  the  elevation  of 
the  uterus  and  its  mobility,  it  is  not  uncommon  to  observe  the  higher 
degrees  of  the  so-called  pendulous  abdomen,  caused  by  the  anteflexion 
of  the  gravid  uterus.  To  this  deformity,  furthermore,  the  small  stat- 
ure of  rachitic  patients,  tlie  increased  inclination  of  the  pelvis,  the 
anterior  projection  of  the  lumbar  portion  of  the  spine,  and  the  stretched 

•  MtcHAKUs,  "  Das  engc  Bccken,"  Lcipsic. 

f  LiTXiiAN!*,  Volkinauu'a  "Sftmml.  kl'iD.  Vortr.,"  Ko.  23. 
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state  of  the  ubdominal  walls,  associated  often  with  separation  61 
recti  muscles  at  the  linoa  ulbu.  all  contrihnto  their  part. 

Influence  of  the  Contracted  Pelvis  upon  the  Presentation  of  the 
FCBtus. — Faulty  presentations  occur  in  contracted  pelves  more  than 
three  times  as  frequently  as  in  those  of  normal  dimensions.*  Thus, 
when,  during  the  hitter  part  of  pregnancy,  the  narrow  eonjugat-e  tuc- 
chanicaliy  prevents  the  head  from  sinking  into  the  pelvic  cavity,  the 
head  fro(iuontly  glides  sidewiae  or  forward,  to  regt  upon  an  iliac  fosao, 
or  upon  the  upper  border  of  the  symphysis  pubis.  In  pendulous  abdo- 
men tiic  uterus,  in  place  of  being  inclined,  when  the  patient  is  in  an 
upright  position,  at  an  angle  of  thirty-tive  degrees,  becomes  nearly 
horizontal,  or  may  fall  forward  so  that  the  fundus  occupies  a  deeper 
position  than  the  inferior  segment  of  the  uterus.  The  great  mobility 
of  the  uterus  admits  likewise  of  extensive  lateral  movements.  Theee 
combined  causes  account  for  the  lack  of  stability  in  the  foetus  and 
the  comparative  frequency  with  wliich  ehonlder  and  breech  presentA- 
tions  occur.  When  the  head  is  fixed  at  t!ie  brim,  the  conversion  of 
the  vertex  into  a  brow  or  face  jiresentatiou  is  often  simply  an  exag- 
geration of  the  normal  mechanism  of  labor  in  a  flattened  pelvis.  If 
the  head,  in  place  of  filling  the  lower  segment  of  the  uterus,  is  re- 
tained at  the  brim,  the  space  left  between  the  head  and  the  uterine 
walls  fiivors  prolapse  of  the  cord  and  extremities.  In  like  manner,  in 
breech  presentations,  when  the  breech  is  detained  by  the  narrow  cou- 
jugiito,  the  feet  are  ajit  to  descend  first  into  the  vagina. 

Owing  to  the  ])rogressive  relaxation  of  the  al)d(Uninal  and  uterine 
walls  with  successive  pregnancies,  the  frequency  of  these  irregulariti^ 
increases  nearly  in  [troportion  to  the  number  of  previous  births. 

Influence  of  the  Contracted  Pelvis  upon  the  Labor-Pains.— Wh< 
the  degree  of  jjclvic  contraction  permits  the  delivery  of  the  fcetus  by 
the  normal  passages  without  resort  to  embryotomy,  the  favorable  or 
unfavorable  ending  of  the  labor  is  in  large  measure  dei>cndent  upon 
the  character  of  the  pains.  Good  ]mins  arc  of  vastly  more  consequence 
in  narrow  than  in  wide  pelves. 

Violent  |iiiins,  where  the  mechanical  obstacles  are  insurmountable, 
either  from  the  smalhie&s  of  tlie  pelvis,  the  faulty  preseniatitm  of  the 
ftietus,  the  position  of  the  child's  head,  or  its  size  and  hardness,  endan- 
ger the  integrity  of  the  uterus.  Indeed,  unless  the  ujechanicjil  diffi- 
culties are  dimini.slied  by  rectitication  of  faulty  iiositions  and  presen- 
tations, or  by  embryotnmy,  or  unless  relief  is  afforded  by  the  removal 
of  the  child  by  Ca'sarean  section,  there  is  reason  to  dread  in  such  cases 
tlie  occurrence  of  ruptured  uterus,  or,  after  retraction  of  the  ctTvii, 
that  the  uterus  may  be  torn  from  the  vagina. 

*  SpiegclbLT^  fotind  that,  of  fi44  labors  in  narrow  pclvoii,  the  head  preaentation  oo. 
curred  in  eighty-thnx)  per  cent.,  whereas  llic  proportion  is  nlncty-firo  per  cent,  in  oomttl 
pcWei.     ("  Lchrbuoh  der  GeburUhulfc,"  p.  448.) 
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Still  more  frequently  weak  pains  are  the  cause  of  unfavorable  ter- 
tninations.  Woak  pains  lead  to  lingoring  labors.  Even  in  moderate 
degrees  of  contraction  thoy  fail  to  rectify  unfavorable  positions  of  the 
headj  or  to  force  the  head  by  the  brim  into  the  pelvis.  Under  8uch 
circumstances  neither  the  forceps  nor  version  can  be  employed  without 
Bcrious  risk,  while,  if  a  waiting  policy  is  pursued,  the  amniotic  fluid 
gradually  escapes,  and,  as  the  uterus  retracts  down  closely  upon  its 
content«,  the  fo'tus  periehest  funn  the  gi'adually  increasing  hindrances 
to  the  uterine  and  placental  circulation. 

In  prolonged  labors  good  pains  alternate  at  intervals  with  those  of 
less  force.  There  is  no  standard  by  which  the  rpmlJty  of  pains  jorr  se 
lean  be  ilctcrmincd.  The  quality  of  the  pains  is  to  l>e  estimated 
rather  by  ihe  rcvsulta  which  they  accomplish.  It  may  bo  stated  as  a 
general  rule,  to  which,  however,  there  are  numerous  exceptions,  that 
the  strength  of  the  piiius  is  jtroportioucd  to  the  strength  of  the  resist- 
ance to  be  nvcrcome.  .Strung  pains  are  on  the  whole  rather  more  com- 
mon in  tkttened  pelves,  and  weak  ones  in  pelves  contracted  in  all  their 
diajnet*>rs,  without,  however,  the  rule  possessing  any  such  constancy 
as  to  lead  one  to  regard  the  form  of  the  pelvis  as  alone  possessing  any 
decisive  importance  in  the  production  of  the  result* 

In  the  first  instance,  the  character  of  labor-pains  depends  upon 
the  innervation  of  the  uterus  and  upon  the  thickness  and  integrity  of 
its  muscular  Ktnictnres.  The  resistance  which  the  narrow  pelvis  offers 
to  the  expulsion  of  the  cliild  increases  necessarily  during  the  pains  the 
tension  and  irritation  of  the  uterine  walls ;  and  these,  corresponding 
to  the  degree  of  irritability  and  contractility  of  the  organ,  nuiy  l^ro- 
voke  pains  of  unusual  violence,  which,  in  turn,  terminate,  when  the 
resistance  is  not  seasonably  overcome,  in  exhaustion ;  or  the  uterine 
activity  may  cease  without  any  previous  stage  of  increment ;  or, 
finally,  the  tension  and  injurious  pressure  of  the  uterus  may  lead  to 
local  circulatory  disturbances,  and  to  tcxtural  changes  which  in  them- 
selves weaken  tlie  strength  of  the  contractions. 

Michael  is  observed  that  the  dangers  to  the  mother  and  child  grow, 
a?  a  genera!  rule — to  which,  however,  there  are  numerous  exceptions — 
in  proportion  to  the  numl>er  of  confinements.  The  iucre^ised  mortid- 
ity,  ©specially  of  the  children,  lie  attribntod  to  a  peculiar  relaxation  of 
the  uterus  and  its  pelvic  attachments,  due  to  over-exertion  in  previous 
confinements. f  But  it  must  be  borne  in  mind  that  there  are  other 
suite  of  contracted  pelves  which  directly  contribute  to  the  fatality  of 


*  Mii-haolui  Uimigbt  tliat  the  partial  pressure  of  the  promontory  and  8rinphT«is  ex- 
citod  incrpasod  reflex  action  of  the  utcrua  in  flattened  pelves,  irhcreoa  the  complete  press- 
ure of  the  head  upon  llie  brim  in  generally  wjotracled  pelves  exerdsed  a  paralyzing 
influence  (for.  ri/.,  p.  185).  This  theorr  has  been  called  in  question  by  both  Spicpelberg 
{lot.  eit.,  p.  ^52)  and  Litzmann.    (Volkmana'a  "Saniml.  iilin.  Vortr,"  No.  23,  p.  177.) 

f  \ltv\Utl.lii,  he,  <rit.,  p.  152. 
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multiparous  labors.  Thus,  we  have  seen  that  pendulous  abdomen  and 
mobility  of  the  uterus  favor  abuormal  positions  and  presentations  of 
the  foetus,  complications  of  the  utmost  prognostic  importance  ;  und 
again,  that  the  displucomenta  of  the  gravid  utenis  occur  with  sjicoial 
frequency  when  the  abdominal  parietes  have  lost  their  eupportiug 
power  from  the  over-distention  of  previous  pregnancies.  Moreover, 
when  the  uterus  is  not  fixed  during  labor,  the  expulsive  action  of  the 
abdominal  walls  can  not  be  called  into  play,  and  thus  one  of  the  most 
important  auxiliary  forces  is  lost.  Further  sources  of  danger  lie  in 
the  increased  size  and  hardness  of  the  fetal  head  observed  in  later 
pregnancies,  and  in  the  residue  of  inflammatory  troubles  which  so 
often  proceed  from  the  first  difficult  delivery.* 

InflueDce  of  the  Contracted  Pelvis  upon  the  First  Stage  of  Labor. — 
At  the  beginning  of  labor  the  head  in  contracted  pelves  is  usually  re- 
tained above  the  os  intenium,  while  the  lower  segment  of  the  uterus 
bangs  empty  in  the  pelvic  cavity.  As,  under  these  circumstanoee, 
space  is  left  between  the  head  and  the  uterine  walls,  the  entire  coloma 
of  amniotic  fluid  acts  directly  during  the  pains  upon  the  cervix  uteri. 
The  dilatation  of  t!ie  cervix  takes  place  gradually,  from  above  down- 
ward, as  expansion  follows  upon  the  descent  of  the  amniotic  sac.  The 
shape  of  the  bag  of  waters  dei>euds  upon  the  greater  or  le^s  degree  of 
resistance  offered  by  the  cervical  walla.  If  the  latter  are  soft  and  dis- 
tensible, the  usual  semi-globuhir  contour  is  maintained.  If  the  eernx 
offers  any  material  resistance,  the  membranes,  if  sufficiently  elastic, 
protrude  through  the  external  os  in  cylindrical  form.  If,  finally,  the 
chief  opposing  force  to  dilatation  is  situated  at  the  os  internum,  a  con- 
Btrictiou  may  take  place  at  that  point,  while  below  the  membranes 
assume  a  spheroid  shape.  As  the  result  of  these  conditions  an  unim- 
peded, wave-like  movement  of  the  amniotic  fluid  breaks  against  the 
protruding  membranes  during  tlie  pains,  the  shock  of  which  is  apt  to 
produce  premature  rupture,  an  event  which  is  all  the  more  inopportune, 
because  in  early  rupture  the  circumstances  all  favor  the  complete  dis- 
charge of  the  amniotic  fluid. 

After  the  rupture  of  the  membranes,  as  the  head  does  not  descend 
at  once  into  the  cervical  portion,  the  os  and  cervix  reclose.  though 
tbey  continue  dilatable  in  pn»portion  to  the  degree  of  distention  pre- 
viously accomplished.  Then,  us  under  ihe  influence  of  the  pains  the 
head  passes  into  the  |>elvi8,  it  gradually  once  more  unfolds  the  cer- 
vical canal,  and  completes  its  dilatation,  Should,  however,  the  head 
meet  with  any  considerable  resistance,  so  that  the  pressure  of  the  jtel- 
vic  brim  gives  rise  to  the  formation  of  a  scalp-tumor,  the  latter  serves 
to  dilate  the  cervical  canal  and  the  os  extenium.  If  the  obstacle  is 
such  as  to  prevent  the  complete  desceut  of  the  head,  two  results  are 
possible  : 

*  Sraasunno,  "  Lcbrbuch  dor  G«burtihUfr,"  p.  46S. 
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1.  If  tlio  pains  continxie  strong,  and  no  measures  are  adopted  to 
remove  tlie  disproportion,  the  uterus  is  either  retrat^ted  up  over 
the  head  of  tlie  child  as  it  remains  above  the  brim,  until  the  over- 
distended  vagina  gives  way,  in  which  case  the  laceration  occurs  in  a 
transverse  or  oblique  direction,  and  usually  upon  the  posterior  wall ; 
or  the  lower  segment  of  the  uterus  becomes  compressed  between  the 
child's  head  and  the  walls  of  the  pelvis,  and  a  thinning  and  bruising 
of  the  imprisoned  ])ortiijn  take  place.  As  the  uterus  contracts,  its 
muscular  libera  drag  upon  the  compressed  and  weakened  tissues  »t 
the  fixed  points,  which  yield  finally  to  the  tractile  force,  and  rupture 
ensues. 

2.  If  the  pains  are  weak  or  fail  outright,  the  lower  segment  of  the 
uterus  remains  undilated  until  either  strong  pains  are  excited,  or  the 
mechanical  hindrance  is  so  far  removed  by  perforation  of  the  head  that 
the  weakened  pains  suffice  to  overcome  the  obstacle. 

Influence  of  the  Contracted  Pelvis  upon  the  Mechanism  of  Labor. — 
When  the  pelvic  contraction  is  not  such  as  to  render  the  entrance  of 
the  head  imjjossible,  the  mechanism  of  labor  dcj^nds  not  only  upon 
the  size  and  shajie  of  the  pelvic  space,  but  upwn  the  size,  form,  com- 
pressibility and  position  of  the  child's  head.  If  a  small,  soft  head  has 
to  pass  through  a  pelvis  contracted  to  only  a  moderate  degree,  the 
mechanism  may  not  differ  from  that  of  a  normal  labor.  In  cases  of 
relatively  great  disproportion,  delivery  is  only  practicable  where  the 
position  of  the  head  is  favorable — i,  e.,  corresponds  in  each  case  to  the 
peculiar  shape  of  the  pelvis.  If  the  conditions  are  favorable,  and  the 
pains  are  of  normal  strength,  a  segment  of  the  head,  after  the  period 
of  dilatation  has  been  completed,  is  pressed  into  the  pelvis.  The  size 
of  the  segment  depends  upon  the  extent  of  the  resistance  otTercd,  and 
thus,  at  an  early  stage,  it  furnishes  us  a  notion  as  to  the  degree  of  dis- 
proportion existing.  As  labor  progresses,  the  cranial  bones  change  in 
shajx*  and  overlap  one  another,  so  that  the  head  gradually  Ixtcomea 
molded  to  the  contour  of  the  pelvic  ring.  When  the  largest  circum- 
ference of  the  child's  head  has  Income  fixed  at  the  pelvic  strait,  as  the 
contraction  exists  for  the  mogt  part  at  the  brim,  the  difficulties  are 
usually  overcome  ;  and,  where  the  pains  continue  good,  the  remainder 
of  the  labor  is  accomplished  in  accordance  with  the  ordinary  mechan- 
ism. If  the  pains  fail,  or  the  contraction  continues  throughuut  the 
entire  jHjlvic  cj^nal,  artificial  aid  may  be  needed  even  after  the  brim  has 
been  posted. 

In  the  simple  flattened  pelvis  the  occipito-frontal  diameter  of  the 
head  engages  in  the  transverse  diameter  of  the  brim.  Even  when 
the  position  is  originally  oblique,  the  intermittent  contractions  of  the 
uterus  communicate  movements  to  the  smooth  surface  of  the  head, 
which  gradually  bring  its  long  diameter  into  correspondence  with  the 
long  diameter  of  the  flattened  pelvis.     The  head  enters  the  brim  with 
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its  posterior  surface  tilted  toward  the  shoulder,  the  anterior  parietal 
bone  presenting,  and  the  sagittal  suture  running  parallel  with,  aud  in 
more  or  le^s  close  proximity  to,  the  promontory.  This  lateral  obliqui- 
ty, or  obliquity  of  Xaegele  as  it  is  ierme<l.  is  due  simply  to  the  tuci 
that  the  narrowing  of  the  antero-postcrior  diameter  prevents  both 
parietal  bones  from  entering  the  pelvis  upon  the  same  plane.  When 
the  broatl  region  between  the  parietal  bosses  meets  with  the  resigtance 
of  the  conjugate,  the  occipital  portion  of  the  head  glides  to  one  side, 
and  the  narrow  bitemporal  diameter  engages  in  the  contracted  space. 
In  this  position,  the  occiput  usually  rests  upon  the  iinea  lermiruUis. 
Owing  to  the  resistance  offered  to  the  occiput,  the  forehead  sinks  intx) 
the  pehns,  so  that  the  large  fontanelle  occupies  a  deeper  position  than 
the  posterior  one. 

Before  the  head  adapts  itself,  therefore,  to  the  pelvic  entrance,  the 
anterior  parietal  surface  rests  upon  the  symphysis,  while  the  posterior 
surface  is  impinged  upon  by  the  promontory  near  the  large  fontanelle. 
The  latter  is  felt  low  down,  near  the  median  line.  The  small  fonta- 
nelle, owing  to  the  dip  of  the  forehead,  is  occasionally  out  of  reaclu 
ITpon  the  side  of  the  pelvis  to  winch  the  forehead  is  turned,  the  sptioe 
is  incompletely  tilled  out. 

The  ada)>taiiou  of  the  head  to  the  pelvic  brim  is  the  result  of  two 
combined  movements,  which  occur  nearly  simultaneously  : 

1.  The  symphysis  pubis  furnishes  a  pivot  around  which  the  beod 
rotates  in  the  direction  of  the  frouto-occipital  diameter.  As  the  bead 
is  pressed  into  the  pelvis  from  above,  the  posterior  parietal  bone  is 
flattened  by  the  projecting  promontory.  During  the  descent  the  dis- 
tance between  the  sagittal  suture  and  the  promontory  gradually  wideixs^ 
and  the  former  approacheii  the  median  line. 

2.  We  have  seeu  that  the  head  entered  the  pelvis  at  first  with  a  deep 
position  of  the  anterior  fontanelle.  By  the  time,  however,  the  bitem- 
poral diameter  becomes  fairly  fixed  in  the  conjugate,  the  anterior  fon- 
tanelle move*  ujjward  and  forward  toward  the  side- wall  of  the  pelvis, 
while  the  small  fontanelle  sinks  downward,  and  occupies  a  position 
near  the  center  of  the  cavity.  This  movement  is  not  simply  a  crowd- 
ing of  the  entire  head  in  the  direction  of  the  brow,  but  is  due  to  a 
rotation  of  the  head  upon  an  axis  furnished  by  the  conjugate  diam- 
eter,* the  symphysis  and  the  promontory  furnishing  the  pivotal  points. 

By  the  time,  in  the  rotation  of  the  head  upon  its  fronto-occipital 
diameter,  the  p<isterior  boss  reaches  tlie  level  of  the  promontorj-,  the 
largest  circumference  of  the  child's  head  has  already  engaged  in  the 
straitened  brim,  and  the  influence  of  the  pelvic  flattening  upon  the 
mechanism  of  labor  ceases.  Then,  if  the  {tains  continue  good,  the 
flexed  head  reaches  the  floor  of  the  pelvis,  the  occiput  rotates  to  the_ 
front,  and  delivery  is  accomplished  as  under  normal  conditions. 
*  LrrtMASX,  VoIktDmnn'B  "SuomL  klin.  Vortr.,"  No.  74,  p.  657. 
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fntho  jtisto-minor  pelvis,  the  mechanism  of  labor  is  nearly  tho 
reverse  of  that  described  in  the  flattened  form.  Thus,  as  a  rule, 
both  parietiil  bones  engage  in  the  pelvic  brim  at  the  same  time — i.  e., 
the  obliquity  of  Nuegele  is  either  slightly  marked,  or  absent  altogether. 
Again,  tho  hciid  may  enter  the  pelvis  in  any  of  its  diameters.  To  he 
sure,  the  oblique  diameter  is  the  one  it  usually  occupies.  Still,  Litz- 
mann  reports  two  cases  in  which  the  sagittal  suture  corresponded  to 
the  conjugate  diameter  from  the  outset  of  the  labor.*  In  the  early 
stages,  it  is  not  uncommon  for  the  head  to  oscillate  at  the  brim  for 
a  time  before  lixation  takes  place. 

Characteristic  of  transverse  narrowing  is  the  flexed  condition  of 
the  head  from  the  moment  it  begins  its  descent  into  the  |>otvis.  In- 
deed, the  flexion  at  the  brirn  equals  in  degree  that  which  usually  ob- 
tains only  at  the  pelvic  outlet.  The  small  fontauelle  occupies  the 
middle  point  of  the  pelvic  space,  tho  neck  rests  upon  the  linca  tcrmi- 
nalis,  the  anterior  portion  of  the  head  and  brow  are  pressed  against 
the  opposite  pelvic  walls,  the  long  diameter  of  the  head  (from  chin  to 
vertex)  lies  in  the  axis  of  the  pelvis,  and  the  face  looks  upward  toward 
the  fundus  uteri.  If  the  transverse  narrowing  continues  toward  the 
outlet,  the  extreme  flexion  is  niaintained  after  the  brow  has  passed 
below  the  level  of  the  promontory.  In  such  cases  it  may  even  happen 
that  the  small  fontanelle  may  make  its  appearance  at  the  frenulum 
in  place  of  turning  under  the  arch  of  the  pubes.  Sometimes  the  head 
gets  fairly  impacted  in  the  jM-lvis,  and  further  advance  is  rendered  im- 
possible. When  the  pelvis  widens  below  the  brim,  the  small  fontauelle 
noticeably  leaves  little  by  little  its  central  position. 

In  the  generally  contracted,  flattened  pelvis,  the  mechanism  of 
labor  is  influenced  by  both  the  antero- posterior  and  transverse  short- 
ening. As  in  flattened  pelves,  the  head  usually  occupies  the  transverse 
diameter,  and  the  sagittal  suture  looks  backward  toward  the  promon- 
tory. Before  the  head  becomes  fixed,  it  often  balances  at  the  conju- 
gate, rocking  to  and  fro.  as  the  uterus  falls  from  tlie  one  side  to  tlie 
other.  For  a  time,  therefore,  the  position  of  the  fontanelles  varies 
■with  that  of  the  woman.  If,  however,  tho  disprcqwrtion  is  not  abso- 
lute, and  tho  pains  suffice  finally  to  fix  tlie  he^id,  the  latter  usually 
becomes  strongly  flexed,  and  the  occiput  descends  Jirst  into  the  pelvis. 

When  the  head  does  not  enter  the  contructed  jk'Ivjs  in  an  advan- 
tageoQs  position,  and  the  fault  is  not  rectiJied  either  by  the  hand  or 
the  jiction  of  the  labor-pains,  delivery  of  the  child  without  perforation 
often  becomes  impossible.  The  most  dangerous  of  these  faulty  posi- 
tions are  : 

1.  Oases  in  which  the  hit^'nd  obliquity  of  Naegele  is  exaggerated, 
BO  that  the  presenting  part  is  formed  by  the  anterior  painetal  bone. 
The  more  striking  forms  usually  occur  in  pelves  with  an  extremely 

*  LiTZM.iJ«N,  Volkm&na'a  ''Samml.  klin.  Vortr.,"  No.  74,  p.  S4S. 
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narrow  conjagate  and  a  high  promontory.  The  former  maintiunB 
the  head  high  above  the  brim,  wliile  the  latter  iaiparta  to  the  uterus 
a  posterior  concavity.  As  the  nterine  curve  is  followed  by  the  axis  of 
the  fcfitiis,  the  head  i:?  strongly  bent  toward  the  posterior  shonlder. 
Sometimes  in  prctientatioiis  of  the  anterior  parietal  bone  the  sagittal 
suture  lies  above  the  promontory,  and  an  ear  can  be  felt  just  behind 
the  symphysis. 

2.  Cases  in  which  the  pelvic  brim  is  covered  by  the  i>o8t«rior  pari- 
etal bone.  The  .sagittal  suture  is  then  directed  to  the  front,  some- 
times  lying  even  above  the  superior  border  of  the  anterior  pelvic  walL 
Near  the  promontory  the  squamous  suture,  and  at  times  the  ear,  can 
be  felt.  This  peculiarity  is  rare  in  othor  forms  of  contracted  {Mslves, 
but  occurs  us  often  as  once  in  live  timcis  (Litzmann)  in  flattened  pel- 
ves with  coincident  shortening  of  the  transverse  diameter. 

3.  In  cases  of  well-marked  kidney-shaped  pelves,  the  head  may 
engage  in  one  side  of  the  pelvis  only.  The  occiput  then  enters  usually 
the  aide  of  the  brim  to  which  the  back  of  the  child  is  turned. 

4.  Brow  and  face  prcsentjitions  are  simply  exaggerations  of  the 
anterior  dip  of  the  head,  which  we  have  seen  is  the  normal  mode  of 
descent  during  the  early  stage  of  labor  in  flattened  pelves.  Although 
not  peculiar  to  contracted  pelves,  they  should  always,  when  present, 
lead  to  careful  mea.«uromonts  of  the  pelvic  diameters.  They  increosie 
the  difficultioa  of  delivery,  not  only  because  of  the  unfavorable  rela- 
tions of  the  diameters  of  tlie  head  to  those  of  the  pelvis,  but  because 
the  jielvic  deformity  interferes  with  the  proper  rotjition  of  the  chiu 
and  forehead  forward  under  the  arch  of  the  pubes. 

lu  breech  presentations,  the  delivery  of  the  trunk  takes  place  in 
accordance  with  the  ordinary  mechunism  in  the  normal  pelvis.  The 
arms,  however,  are  more  liable  to  be  reflected  to  the  sides  of  the  head. 

In  flattened  pelves  the  after-coming  head  enters  the  brim  in  the 
transverse  diameter.  The  position  of  the  chin,  where  the  transverse 
space  is  ample,  varies  with  the  degree  of  conjugate  shortening.  Where 
the  latter  is  only  of  moderate  extent,  the  ordinary  flexion  of  the  head 
may  not  be  interfered  with.  If,  however,  the  disproportion  between  the 
head  and  jielvic  diameters  is  considerable,  partial  extension  takes  j^lace. 
In  ca.ses  of  extreme  contraction  the  entire  head  may  be  retained  at 
the  brim.  The  chin  is  then  usually  turned  forward  so  as  to  rest  upon 
one  of  the  pubic  rami,  while  chin  and  occijHit  occupy  nearly  the  same 
level. 

In  breech  deliveries,  the  mechanism  of  tlie  head's  passage  through 
simple  flattened  pelves  varies  as  the  head  engages  in  a  state  of  flexion 
or  extension.     In  the  former  case,  while  the  anterior  jwiii  '   *  '    ne 
moves  downward  over  the  6ym]iliy8ts,  the  transit-line  mar  In 
promontory  npou  the  posterior  parietal  bone  runs  from  its  ** 
inferior  angle,  just  in  front  of  the  ear,  in  an  oblique  direoi 
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toward  the  parietal  boss,  When,  however,  the  head  enters  the  pelvis 
in  u  state  of  partial  extension,  a  furrow  is  formed  by  the  promontory, 
which  runs  nearly  parallel  to  the  coronal  suture.  If,  finally,  the  ex- 
tension is  complete,  and  the  occiput  descends  first  into  the  pelvis, 
the  niarkiug  of  the  promontory  is  found  between  the  boss  and  the 
krabduidal  suture. 

In  pelves  contracted  in  the  transverse  diameter,  extension  of  the 
chin,  unless  the  contraction  bo  elight,  proves  an  insuperable  obstacle 
to  delivery.  Flexion,  however,  is  the  rule,  as  the  resistance  which  the 
occiput  meeta  with  from  the  walls  of  the  pelvis  tends  to  direct  the 
chin  toward  the  chest. 

The  Effects  produced  in  Contracted  Pelvis  by  the  Pressure  of  the 
Child  upon  the  Soft  Maternal  Tissues. — The  body  of  the  child  rarely, 
and  only  in  euses  of  extreme  prolongation  of  tiie  expulsive  jieriod, 
leaves  any  traces  upon  the  maternal  soft  parts.  Injuricms  pressure 
proceeds  almost  exclusively  from  the  child's  head.  As  the  intra-pel- 
vic  organs  sustain  excessive  pressure  when  of  short  continuance  more 
easily  than  that  which  is  moderate  but  prolonged,  the  most  striking 
lesions  are  produced  in  head  presentations.  The  after-coming  head 
usually  paiaea  through  the  pelvis  too  rapidly  to  produce  any  pro- 
nounced effects.  The  pressure  is,  as  a  rule,  most  marked  at  the  brim, 
where,  aa  we  have  seen,  the  contraction  is  in  the  generality  of  cases 
grc^atest,  and  where  the  pelvic  canal  is  most  cncroaelied  upon  by 
sharp  projections.  The  pressure  may  be  either  diffused  over  the  entire 
periphery  of  the  brim,  or  it  may  be  more  localized  at  certain  dctiuite 
points. 

Diffused  pressure  occurs  in  justo-minor  pelves,  or  whore  complete 
accommodation  of  the  child's  head  to  the  form  of  the  pelvis  takes 
place.  It  gives  rise  to  disturbed  circulation  in  the  liypogastric  veins, 
mid  as  a  further  consequence  to  transudation  of  serum,  and  ca])illary 
hemorrhages  in  the  tissues  of  the  cervix,  the  vaginal  walls,  and  exter- 
nal organs  of  generation. 

Circumscribed  pressure  leatls  to  crushing,  thinning,  and  at  times  to 
the  complete  destruction  of  the  tissues  acted  upon,  the  extent  of  the 
lesion  depending  upon  the  intensity  and  duration  of  the  force  exerted. 
Ueually  the  destructive  action  proceeds,  following  the  direction  of  the 
•pressure  from  within  outward — i.  e.,  the  injuries  are  more  consider- 
able, both  in  degree  and  extent,  in  the  tissues  next  to  the  child's  head 
than  in  the  deeper  ones  contignous  to  the  pelvic  border.  Complete 
perforation  of  the  tissues  during  labor  is  rare.  Perforation  is  cora- 
finonly  the  result  of  necrosis,  the  sloughing  of  the  compressed  tissuos 
ig  place  during  the  puer^wral  period. 

Thf  from  the  promontory  is  brought  to  bear  always  upon 

1©  supra- >iiginal  jwrtion  is   more  commonly 

V»  "  Samnil.  klin.  Vortr ,"  No.  28,  p.  186. 
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affected  than  tlie  vaginal  portion.  The  consequent  loss  of  subsianoe 
is  of  a  fiiiuiel  shape,  st^irtiug  fruiu  the  inner  surface,  and  rarely  pcae- 
trating  through  the  peritoufeum.  The  coverings  of  the  promontorj 
are  not  affected  by  pressure. 

Pressure  from  the  wpper  border  of  the  symphysis  pubis  ostiidlj 
affects  tlie  vaginal  wall  and  the  adjacent  tissues  of  the  bladder.  Fis- 
tulsB  resulting  are,  therefore,  much  more  commonly  vesico^vaginal 
than  utero-vesical.  Here,  too,  the  lesions  are  more  extensive  upon 
the  inner  surface  of  the  utero-vaginal  canal,  and  diminish  as  they 
extend  outward.  Thu.s,  the  destruction  of  tii^aue  is  greatest  U|>on  the 
cervical  and  vaginal  walls,  is  less  marked  upon  the  posterior  hladder* 
wall,  while  tlie  anterior  wall  exhibits  only  faint  traces  of  injury. 

Pressure  from  the  lateral  walls,  and  from  the  horizonal  rami  of  the 
pubes,  occurs  most  frequently  in  faulty  positions  of  the  child's  head. 
Thus,  in  brow  presentations,  tlie  intervening  tissues  are  apt  to  become 
clamped  between  the  occiput  and  the  margin  of  the  side- wall.  Again, 
when  the  sagittal  suture  is  directed  to  the  front,  and  the  posterior 
parietal  bone  presents,  a  similar  compression  may  tiiko  place  between 
the  anterior  wall  and  the  child's  head.  Sharp  bony  projections  from 
the  crests  of  the  pubes  are  commonly  covered  by  the  tendinous  attach- 
ments of  tfio  psoUvS  minor  muscles.  In  case  of  long-continued  labor, 
however,  tlie  spinous  outgrowths  and  sharp  edges  of  the  crests  are 
liable  to  rub  through  their  protective  coverings,  and  secondarily  the 
utero-vaginal  tissues. 

Influence  of  the  Pressure  of  the  Pelvis  npon  the  Integuments  of  th« 
Child's  Head, — One  of  the  commonest  results  of  the  peripheral  pressure 
of  the  brim  upon  the  child's  liead  is  the  production  of  the  scalp-tumor. 
Its  formation  is  usually  associated  with  compression  of  the  cranial 
bones.  As  the  bones  overlap,  the  integuments  of  the  engaged  portion 
of  the  head  are  thrown  into  folds.  As,  however,  in  consequence  of 
the  obstruction  in  the  venous  circulation,  transudation  of  serum  takes 
jihice  into  the  subcutaneous  cellular  tissue,  the  folds  subsequently  dis- 
appear, and  a  swelling  ensues.  It  will  be  seen  that  conditions  favor- 
able to  tiie  production  of  the  scalp-tumor  are  a  soft,  easily  molded 
head,  and  such  degree  of  transverse  iwlvic  contraction  as  serves  to 
render  the  circular  pressure  of  the  scalp  complete.  Owing  to  the  lat- 
ter condition,  the  scalp-tumor  is  found  more  frequently  and  more  de- 
veloped in  justo-minor  and  generally  contracted,  flattened  pelves  than 
in  simple  llattened  pelves  with  norma!  transverse  dimensions.  Usually 
the  tumor  does  not  form  until  after  rupture  of  the  membranes.  At 
times,  however,  in  justo-minor  pelves  the  head  may  become  so  fixiid 
at  the  brim  during  the  lirst  st«ge  of  labor  that  a  diflused  swelling  of 
the  scalp  may  follow  while  tlie  membranes  are  still  intact.  A  scalfv 
tumor  at  the  brim  is  of  favorable  import.  It  shows  that  the  pains 
good.     So  long  as  the  tumor  continues  to  increase,  if  the  presentatic 
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is  favorable,  the  accommodation  of  the  head  remains  a  possibilitT. 
The  increase  of  the  tumor  s^orves,  too,  to  fix  the  lioad  at  the  brim,  and 
favors  the  overlapping  of  the  cranial  bones.  It  likewise  gives  to  tho 
head  the  form  of  an  elongated  ellipse,  a  form  most  favorable  to  its 
passage  thi-ough  the  contracted  pelvic  canal. 

Localized  preesure-marks  upon  the  child's  head  arc  derived,  in  the 
great  majority  of  cases,  from  contact  with  the  promontory.  With  less 
fre<|uency  they  have  their  origin  in  pressure  pruduci.'d  by  the  anterior 
and  latcial  ]>elvic  walls  and  the  inward  projection,  in  rachitio  pelves, 
of  the  cartilage  at  tho  symphysiu  pubis.  They  consist  of  round  and 
oval  spots  and  reddened  lines,  which  disappear  in  the  lighter  casea 
nsually  in  from  twelve  to  twenty-four  hours.  If  the  pressure  has  been 
long  continued,  it  may  givo  rise  to  ul- 
ceration, or  even  to  complete  destructicm 
of  the  skin  down  to  the  periosteum. 
While  not  usually  dangerous  to  tlu' 
child,  in  exceptional  cjwes  they  may  be- 
come the  starting-point  of  euppuration 
in  the  surrounding  sulwutaneous  cellu- 
lar tissue,  and  thus  lead  to  fat^l  pyjemin. 
They  arc  found  vvit,h  greatest  frcfiuency 
upon  the  parietal  bones,  especially  upon 
the  posterior  one.  More  rarely  they  are 
situated  upon  the  frontnl,  and  in  very  rare  instances,  finally,  upon  the 
occipital  tind  tempunil  bones.  The  situation  and  direction  of  the  red 
lines  depend  ehiully  upon  the  manner  in  which  the  head  enters  the 
pelvis.  Thus,  in  eimplo  flatteue<l  i>elves,  where  moderate  extension 
occurs  in  tlu'  normal  mechanism  of  labor,  the  mark  of  the  promon- 
tory runs  along  the  posterior  parietal  bone,  between  the  boss  and  the 
large  fontanclle,  either  parallel  to  the  coronal  suture,  or  at  first  in  tho 
direction  of  the  bos.e.  and  then  later  as  flexion  occurs  forward  toward 
the  frontal  bone  (Dolirn).  In  ca8<;^s  where  transverse  shortening  causes 
flexion  of  the  hfa<l  at  the  brim,  the  principal  point  of  pressure  lies 
near  the  parietal  boss,  and  the  line  runs  obliquely  forward  toward  the 
outer  angle  of  the  eye,  or  toward  the  cheek,  according  to  the  extent 
of  tho  flexion.  Sometimes  a  red  line,  running  across  the  forehead 
nearly  parallel  to  the  coronal  suture,  is  produced  by  the  pressure  of 
the  side-wall. 

Pressure  upon  the  ophthalmic  vein,  when  it  occurs,  lends  to  onlem- 
atous  swelling  and  liyiK?ra^mia  of  the  lid,  and  to  increased  .secretion 
from  the  conjunctiva. 

Influence  of  the  Pressure  of  the  Pelvis  upon  the  Cranial  Bones. — 
The  so-called  molding  of  the  child's  head,  by  which  it  is  made  to  con- 
form to  the  size  and  shape  of  the  pelvis,  is  chiefly  effected  by  the  dis- 
placements and  alterations  in  the  form  of  the  eranial  bones.     Of  the 
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displacements,  tlic  most  imjwrtant  consists  in  the  overriding  of 
bones  at  the  principal  sutures.  The  most  common  site  is  along  the 
sagittal  sutiirc.  Usiiallr  the  ])o.sterior  parietal  bone  is  flattened  and 
depressed  beneath  its  fellow.  At  the  same  time  the  curvature  of  the 
anterior  or  presenting  })arietal  bone  is  increased.  In  transverse  niir- 
rowing,  the  occipital  bone  is  depressed  along  the  lambdoiihtl  sutorp. 
The  position  of  the  fix)ntal  bones  at  the  coronal  suture  is  subject  to  a 
variety  t>f  intluences.  As  a  rule,  however,  they  are  depressed  beneath 
tlie  parietal  bones.  Overlapping  often  does  not  extend  the  entire 
length  of  a  suture,  but  may  exist  in  one  part,  while  in  another  the 
bones  may  occupy  the  same  level.  Sometimes  a  displacement  takes 
place  Ix^twccn  the  two  lateral  halves  of  the  head  in  the  direction  of 
the  oer'i]»ita-frontal  diunieter.  This  movement  is  supposed  to  be  due 
to  the  influence  of  the  promontory,  ivliieh  pushes  the  posterior  half 
forward  when  the  head  is  flexed,  and  backward  in  cases  of  partial 
extension. 

The  compression  to  wliich  the  child's  head  is  subjected,  wlicn  pro- 
longed and  excessive,  is  apt  to  produce  disturbed  cranial  circulation. 
Rupture  of  the  capillaries  which  pjiss  from  the  surface  of  the  braiu  to 
the  arachnoid  sac,  and  to  the  sinuses  of  the  dura  mater,  may  give  rise 
to  intra-cranial  extravasations.  The  overriding  ut  the  sagittal  suture, 
in  extreme  cases,  may  cause  laconitiou  of  the  sinus  lougitudinalis. 
Separation  of  tlie  bones  at  tlie  sagittal  and  coronal  sutures  sometimes 
takes  place  while  the  coverings  of  the  skull  remain  intact.* 

In  a  small  percentage  of  cases  (7 "3  i>er  cent.,  Litzmann)  furrow-like 
depresjiions  occur.  Tliu  usual  site  is  along  the  line  of  the  coronal 
suture,  where  they  are  formed  by  the  promontory.  In  front  a  grooved 
line  is  sometimes  found  near  the  squamous  suture,  ])roduced  by  the 
pressure  of  tlie  anterior  pelvic  wall.  Triangular  dt'pressions  (the 
spoon-shaped  depressions  of  Michnelis)  situated  upon  the  posterior 
parietal  bone,  between  the  boss  and  the  large  fontanello,  are  of  still 
rarer  occurrence.  They  are  found  chiefly  ujion  the  heads  of  prema- 
ture children,  where  tliey  are  of  sinister  im[>ort.  Actual  fracture  of 
the  skull  in  head  jiresentationa  is  extremely  infrequent,  juid  is  getter* 
ally  due  to  the  employment  of  the  forceps. 

In  breech  jireseiitations,  lesions  of  the  scalp,  owing  to  the  shortness 
of  the  time  to  which  the  after-coming  head  is  subject  to  the  preason 
of  the  contracted  pelvis,  are,  in  two  thirds  of  the  cases,  absent  alto* 
gether.  When  they  are  present  they  are  comparatively  trivial,  con- 
sisting of  slight  swelling  of  the  integuments,  and  now  and  then  of  a 
red  mark  left  by  the  promontory.  The  cranial  bones,  on  the  con- 
trary, when  rapidly  dragged  by  the  projecting  promontory,  are  peciU- 
iarly  liable  to  serious  injury.  Thus,  in  breech  cases,  depressions,  fract- 
ures, and  Assures  of  the  parietal  bones,  arc  much  more  common  than 

•LiTZMASK,  Volkraann's  "  Samml.  klin.  Vortr.,"  No,  23,  p,  lOl, 
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in  head  prescntiitions.  Forcible  tractions  upon  the  trimk  sometimes 
lead  too  to  a  rupture  of  the  squamous  sutures,  or  even  to  sopurutiun  of 
the  condyles  from  the  occipital  bones,* 

Prognosis  in  Contracted  Pelves. — The  mortality  to  the  mother  is  at 
least  twice  as  great  «^  in  normal  pelves.  The  causes  of  this  increased 
deatli-rate  are  to  be  found  in  the  concurrent  action  of  u  great  variety 
of  influences.  Among  the  chief  of  these  is  the  prolonged  labor,  an 
event  which  under  all  circumstances,  especially  after  the  rupture  of 
the  membranes,  tends  to  diminish  the  chances  of  recovery.  This  i"e- 
sult  is  line  to  the  strain  upon  the  nervous  system  from  the  protracted 
duration  of  the  associated  pain,  to  the  depression  of  the  vital  powers 
growing  out  of  the  fasting  and  loss  of  sleep  which  labor  entails,  to  the 
irritation  and  crushing  of  the  soft  parts,  and,  tinally,  to  deciunpositiou 
of  the  flui(Js  retained  within  the  uterine  cavity  in  cases  where  access 
of  air  bus  taken  place.  In  contracted  pelves  wc  have  superadded  to 
these  general  sources  of  disturbance  the  special  injurious  effects  pro- 
duced by  the  pressure  of  the  lower  segment  of  the  uterus,  the  vagina 
and  the  soft  parts  which  cover  the  cavity  of  the  small  ix'lvis  between 
the  hard  liead  of  the  child  and  the  bony  walls.  As  the  results  of 
pressure,  wo  have  seen  that  obntruction  to  the  venous  circulation, 
O'dema,  cai)illary  hfemorrhages,  superticial  lacerations  of  the  mucous 
membrane,  and  at  localized  points  necrosis  and  even  complete  separa- 
tion of  the  interposed  tissue  may  take  place.  These  further  lead  to 
metritis,  endometritis,  parametritis,  and  perimetritis,  which  arc  an- 
nounced at  times  during  labor,  but  more  commonly  subsequent  to 
continement,  by  sharp  elevations  of  temperature.  When  the  destruc- 
tion of  tissue  reaches  the  peritonreum,  general  peritonitis  follows,  as 
a  rule.  When  the  necrosed  tissues  become  gjingrenous  from  aoceas 
of  air,  the  septic  poisons  generated  spreiMl  through  the  cellular  tissue, 
and  lead  speedily  to  a  fatal  termination.  Sometimes  shock  destroys 
the  patient  during  the  first  day  or  two  following  labor,  before  local  in- 
tlammations  have  had  time  to  develop.  Further  dangers  to  be  appre- 
hended are  rupture  of  the  uterus  and  the  jielvic  articulations,  fistulous 
communications  with  the  bladder  and  the  rectum,  injuries  to  nerves 
of  the  ischiatic  plexus,  posi-partum  haemorrhage  as  a  consequence  of 
uterine  exhaustion,  and  thrombus  formation  in  the  veins  of  the  uter- 
ine jiarenchyraa.  Even  the  oj>erative  measures  resorted  to  for  the 
relief  of  the  patients  are  often  new  soaroes  of  peril,  and  their  employ- 
ment is  to  be  regared  simply  as  a  lesser  evil. 

For  the  child  the  action  of  the  contracted  pelvis  is  even  more  del- 
eterious, f     The  infant  mortality,  in  cases  not  requiring  sacrificial 

•  C.  RroE,  "  Vcrlctzung  dcB  Kindcs  durch  Extraction  bei  Bcckcnlagc,"  "  Ztschr.  f. 
Ocburtsh.,"  Bd.  i.  p.  74. 

f  Spiejjelbcrp  puts  tho  mortality  of  the  children  at  thirty-fiTC  per  cent  (ride  "Lchr. 
buch  der  GdwrtsUiilfc,"  p.  404). 


The  rcMurcei  «i  tbe  diiporitioo  of  the  aceoachcnr,  in  cases  of  oo«- 
traot«d  pelTM  reqairing  obitetrical  aid,  are  the  Caaarean  aection,  the 
mductioD  of  premature  labor,  craniotony,  forceps,  and  version-     But, 
before  it  is  powible  to  form  an  opinion  r^arding  the  treatment  best 
auited  to  an  indiridaol  caie,  it  ia  neccaBarr  to  first  obtain  a  clettr  aad 
definite  idea  rcgar«ling  the  degrree  and  character  of  the  pelvic  deform- 
ity.   We  have,  then,  to  settle  the  following  qnestions  :  Has  pregnaocr 
nilviinced  to  term  ?    If  not,  does  the  case  call  for  the  inductiou  ut 
ab«>rtion  or  premature  labor  ?    If  the  end  of  ntero-gestation  ha*  ' 
rwwrhcd,  is  it  |)o->i8ible  to  deliver  the  child  through  the  natural  passii. 
U  the  child  living  or  dead  ?    If  the  former,  do  the  interests  of  tb* 
mother  nuinirc  the  sacrifice  of  the  child's  life  ?    If  the  conditions  art 
Kuch  aa  not  to  render  it  impossible  for  a  living  child  to  be  bom,  in 
what  wfiv  can  we  best  Hub^^rve  the  interests  of  both  mother  and  child* 
The  ri^ht  choice  of  niuasiires  requires  not  only  an  acuni-ate  apprecia- 
tion of  the  advantages,  limitations,  and  drawbacks  which  inhere  to  thp 
mensuros  themselves,  but  the  extent  to  which  the  mechanical  obsta- 
cles to  delivery  are  heightened  or  modified  by  those  remoter  influeuoua 
whicli  we  have  seen  are  exerted  upon  the  organic  processes  of  labor  br 
the  pelvic  contraction. 
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The  greater  the  degree  of  pelvic  narrowing,  however,  the  more  de- 
cided the  influence  of  thepelvid  becomes,  and  the  moi-e  definite,  there- 
fore, the  treatment. 

For  the  sake  of  convenience  it  is  customary  to  consider  apart  the 
following  classes  :  * 

1.  Casea  of  such  extreme  pelvic  contraction  that  the  attempt  to  do- 
liver  the  child  through  the  natural  passages  is  inudvistible.  In  these 
extreme  degrees  of  pelvic  deformity  premature  lalj<jr  liolds  ont  no  hojie 
of  saving  the  lifu  of  tho  child,  and  atTords  but  a  trilling  advantage  to 
the  mother.  If  aburtion  is  not  produced  in  the  early  months,  the  only 
resource  ia  the  Ca?sarean  section  or  laparo-elytrotomy.  Tho  precise 
limit  at  which  the  dangers  from  delivery  through  the  pelvis  rise  to  the 
level  of  or  exceed  those  from  the  C'iKsarean  section  is  not  etu^y  to  deter- 
mine. It  depends  partly  upon  tho  size  and  ossification  of  the  child's 
head,  and  largely  upon  the  experience  and  dexterity  of  the  operator. 

Mich.'ielis,  in  the  case  of  a  dwarf  scarcely  three  and  a  half  feet 
high,  extracted  a  small  child  through  a  pelvis  measuring  hut  one 
inch  and  a  half  in  the  conjugate  diametcr.f  The  oiwrulion  lasted 
two  and  a  half  hours.  At  the  end  of  two  weeks  tJie  pal  lent  was  able 
to  resume  her  household  duties.  Dr.  Osborn,  in  the  celebrated  case 
of  Elizabeth  Slierwood,  extracted  a  child  through  a  pelvis  measur- 
ing, as  ho  believed,  but  tliree  quarters  of  an  inch  in  it«  narrowest 
l)ortion  1  Barnes  X  extracted  with  perfect  success  a  child  through  a 
conjugate  which,  he  says,  certainly  did  not  exceed  one  inch  and  a 
half.  It  would  be  easy  to  go  on  and  extend  this  list,  to  show  that 
there  is  no  degree  of  conjugate  shortening  that  renders  it  utterly  im- 
possible to  extract  a  mutilated  child.  But  the  question  which  we  should 
ask  for  our  guidance  is,  not  what  can  possibly  be  accomplished  by  the 
skill  and  ingenuity  of  the  exceptionally  experienced  operator,  who  is 
capable  of  making  whatever  rales  he  likes  to  govern  his  own  actions, 
but  wliiit  is  the  point  at  which  men  in  every-day  practice  need  expect 
to  find  the  ilangcrs  from  craniotomy  and  the  Cesarean  section  rise 
to  nearly  tho  same  level.  Dr.  PaiTy  collected  seventy  ca&es  of  cranioto- 
my in  })elve8  measuring  two  and  a  half  inches  and  under.  Seven  had 
to  bo  terminated,  finally,  by  Ctesarean  section.  Of  the  seventy  women 
forty-three  survived,  and  twenty-eoven  died.  The  work  was  not  done  by 
tyros,  l)ut  by  celebrated  obstetric  surgeons.  Thus,  the  best  results  of 
the  ablest  accoucheurs  show  a  mortality  from  craniotomy,  in  the  higher 
degrees  of  pelvic  deformity,  of  nearly  forty  per  cent.  In  the  hands  of 
an  oix^rator  of  limited  exiKirience,  I  believe  the  Cesarean  section,  when 
timely  made,  offers  ordinarily  to  the  mother  a  better  chance  of  recov- 

•  The  limits  are  those  of  Litzmanv.  Vidt  "  Ucbcr  die  Df-hnndlung  dcr  engcn  Deck- 
en,"  Volkmann'a  "  Saminl.  klia.  Vortc,"  No.  90, 

f  MicHAELis,  "  AbhandluDgen  ftus  dem  Gcbiete  dcr  Ocb«irt*hQlfe,"  p.  Ifll.  The  op- 
eratioD  lasted  two  and  a  half  boura.  \  Dauneh,  "  llbstctric  Oporations,"  p.  406. 
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oi>orations,  is  explained  by  the  long  duratinn  of  the  labor,  and  tijo 
prevalence  of  fiuilty  prcscntatious  and  positions.  In  the  majority  of 
insitances  death  takes  place  from  asphyxia  promoted  by  the  early  rupt- 
ure of  the  membranes,  the  complete  osca])e  of  tlic  amniotic  fluid,  the 
prolapse  of  the  cord,  the  disturbances  in  the  utero-placental  circula- 
tion resulting  from  the  retraction  of  the  ut^vru'*  upon  the  surface  of 
the  child's  body,  and  sometimes  by  the  jiremature  neparation  of  the 
placenta.  The  prognosig  for  the  child  ia  eepecially  unfavorable  in 
premature  hil)ors.  This  arises  not  alone  from  the  increased  fre(iuency 
of  uialpretientaiion^,  but  from  the  diminished  power  of  premature 
children  to  resist  external  pressure.  Thus,  death  may  take  place  from 
direct  pressure  upon  the  medulla  oblongata  through  the  thin  bony 
coverings  of  the  head,  or  extensive  cerebro-spinal  effusions  of  blood 
may  result  from  the  laceration  of  the  delicate  walls  of  the  iutra-craQi;J 
and  iutru-spinal  vessels. 


CHAPTER  XXVI. 

TREATMENT  OF  CONTRACTED  PELVES. 

IB  of  extreme  pelvic  contmction,  rendering  dolivery  p«r  vhu  naiuralet  impowiible.— 
""'   Cases  indicating  cmniotumy  or  premature  labor. — Cases  where  extraction  of  a  living 
child  at  terra  is  possible. — Prctnature  labor. — Verbion. — Forceps. — Expectant  treat- 
ment. 

The  resources  at  the  disposition  of  the  accoucheur,  in  cases  of  con- 
tracted pelvis  requiring  obstetrical  aid,  are  the  Caesarean  section,  Uie 
induction  of  [iremature  labor,  craniotomy,  forceps,  and  version.  But, 
before  it  is  po.ssible  to  form  an  opinion  regarding  the  treatment  best 
suited  to  an  individual  case,  it  is  necessary  to  first  obtain  a  clear  and 
definite  idea  regarding  the  degree  and  character  of  the  pelvic  deform- 
ity. Wo  huve,  then,  to  settle  the  following  (juestions  r  Has  pregnancy 
advanced  to  tt»rm  ?  If  not,  does  the  case  call  for  the  induction  of 
abiU'tion  or  premature  labor  ?  If  the  end  of  utero-gestation  baa  been 
reached,  is  it  possible  to  deliver  the  child  through  the  natural  passages  ? 
Is  the  child  living  or  dead  ?  If  the  former,  do  the  interests  of  (he 
mother  rei|nire  the  sacrifice  of  t!ic  child's  life?  If  the  conditions  are 
such  as  not  to  render  it  impossible  for  a  living  child  to  be  bom,  in 
what  way  cmu  we  best  subserve  the  interests  of  both  mother  and  eluld  ? 
The  right  choice  of  measures  requires  not  only  an  accurate  ajipreciji- 
tion  of  the  advantages,  limitations,  and  drawbacks  which  inhere  to  the 
measures  themselves,  but  the  extent  to  which  the  mechanical  obsta- 
cles to  delivery  are  heightened  or  modified  by  those  remoter  inlhiences 
which  we  have  seen  are  exerted  upon  the  organic  processes  of  labor  by 
the  pelvic  contraction. 
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The  greater  the  degree  of  pelvic  narrowing,  however,  the  more  de- 
cided the  intlueuce  of  the  pelvis  becomes,  and  the  more  detinite,  there- 
fore, the  treatment. 

For  tlie  sake  of  convenience  it  is  customary  to  consider  apart  the 
following  classes  :* 

1.  Casea  of  such  extreme  pelvic  contraction  that  the  attempt  to  de- 
liver the  child  throuffh  the  natural  passages  is  inadvisable.  In  tbcHO 
extreme  degrees  of  pelvic  deformity  premature  labor  holds  out  no  hoj>e 
of  saving  the  life  of  the  child,  and  affords  but  a  trilling  advantage  to 
the  mother.  If  abortion  is  not  produced  in  the  early  months,  the  only 
resource  is  the  Csesarean  section  or  laparo-elytrotoniy.  The  precise 
limit  fit  which  the  dangers  from  delivery  through  the  j>e]vig  rise  to  the 
level  of  or  exceed  those  from  the  Cssarean  section  is  not  easy  to  deter- 
mine. It  depends  partly  upon  the  size  and  ossification  of  the  child's 
hca<l,  and  largely  upon  the  exj)€rience  and  dexterity  of  the  operator. 

Miohaelis,  in  the  case  of  a  dwarf  scarcely  three  and  a  half  feet 
high,  extracted  a  small  child  through  a  pelvis  measuring  but  one 
inch  and  a  half  in  the  conjugate  diameter.f  The  operation  hwted 
two  and  a  half  hours.  At  the  end  of  two  weeks  the  ])atient  wa«  able 
to  resume  her  liuusehold  duties.  Dr.  Osborn,  in  the  celebrated  case 
of  Elizabeth  Sherwood,  extracted  a  child  through  a  pelvis  measur- 
ing, as  ho  believed,  but  throe  quarters  of  an  inch  in  ita  narrowest 
portion  I  Barnes  J  extracted  with  perfect  success  a  child  through  a 
conjugate  which,  he  says,  certainly  did  not  exceed  one  inch  and  a 
half.  It  would  be  easy  to  go  on  and  extend  this  list,  to  show  that 
there  is  no  degree  of  conjugate  shortening  that  renders  it  utterly  im- 
possible to  extract  a  mutilated  child.  But  the  question  which  we  should 
ask  for  our  guidance  is,  not  what  can  possibly  be  accomplished  by  the 
skill  and  ingenuity  of  the  exceptionally  experienced  operator,  who  is 
capable  of  making  whatever  rules  he  likes  to  govern  his  own  actions, 
but  what  is  the  j)oint  at  which  men  in  every-day  practice  need  exi)ect 
to  find  the  dangers  from  craniotomy  and  the  Ca-sarean  section  rise 
to  nearly  the  same  level.  Dr.  Parry  collected  seventy  cases  of  cranioto- 
my in  pelves  measuring  two  and  a  half  inches  and  under.  Seven  had 
to  be  terminated,  finally,  by  Caesarean  section.  Of  the  seventy  women 
forty-three  survived,  and  twenty-seven  died.  The  work  wa*  not  done  by 
tyros,  but  by  celebrated  obstetric  surgeons.  Thu?,  the  best  results  of 
the  ablest  accoucheurs  show  a  mortality  from  craniotomy,  in  the  higher 
degrees  of  pi>lvic  deformity,  of  neai'ly  forty  jier  cent.  In  the  hands  of 
an  operator  of  limited  experience.  I  believe  the  Cesarean  section,  when 
timely  made,  offers  ordinarily  to  the  mother  a  better  chance  of  recov- 

•  The  limits  are  those  of  Litzmaxs.  Vide  "  Ucbcr  die  D<-bnndlung  der  cngen  Bcck- 
cn,'*  Volltmiinn's  "Sanunl.  klin.  Vortr.,"  No.  90. 

\  Miciuiais,  "  .\bi»ttndlmjgcn  aus  dero  Gebieto  dpr  Gebnrtshaife,"  p.  ini.  TVie  op- 
enUion  luted  two  lad  a  half  hour*.  \  Bakkss,  "  Obatvlric  OpcratioDS,"  p.  400. 
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ory.  Ttiere  are,  of  course,  exceptions  to  the  rule.  Most  pelves  measur- 
ing less  than  two  and  a  half  inches  in  the  conjugate  belong  to  the 
category  of  generally  contracted  flattened  pelves.  Where,  exception- 
ally, the  transverse  diameter  is  not  materially  diminished,  the  difficul- 
ties of  craniotomy  arc  greatly  lessened,  and,  if  at  the  same  time  tho 
child's  head  be  soft  and  compressible,  a  comparatively  easy  extraction 
may  give  rise  to  false  ideas  concerning  the  real  dangers  of  delivery  by 
the  natural  pa^isages.  These  are  due  chiefly  to  tl»e  fact  that  the  o|ieni- 
tion  haa  to  bo  carried  on  within  the  uterine  cavity,  when,  owing  to 
the  contracted  brim,  no  descent  of  tlie  head  is  possible.  A  long  op- 
eration conducted  within  tbe  uterine  cavity  is  always  fraught  with  evil. 

The  dangers  are  not  altogether  mechanical.  Even  if  serious  lesions, 
such  as  perforations,  rupture  of  the  uterus,  and  lacerated  wounds,  are 
avoided,  some  contusion  of  the  lower  uterine  segment  is  inevitable,  air 
enters  freely  the  uterine  cavity,  the  ]iatient  exhibits  very  commonly 
the  symptomaof  profound  shock,  and  the  delivery  is  often  followed  by 
poxt-parium  ha?morrhage,  due  to  uterine  inertia.  The  means  employed 
to  check  ha>morrhage  tend  still  further  to  depress  the  vitid  powers.  In 
many  cases  the  uterus  remains  large,  and  tlie  labor  is  followed  by  ca- 
tarrhal entiomctritis.  This  ordinarily  mild  pnerperiil  affection  is  apt, 
owing  to  the  introduction  of  air  and  the  i>resc'uee  of  bit^  of  necrosed 
tissue,  to  assume  a  septic  form,  and  pave  the  way  to  a  fatal  termination. 

The  contiguity  of  the  peritonieum  likewise  adds  to  the  formidable 
character  of  all  supra-pelvic  operations.  When  the  outlet  of  the  pel- 
vis alone  is  contracted,  and  craniotomy  can  be  performed  upon  the 
head  after  it  has  entered  the  vaginal  canal,  the  dangers  of  extraction 
are  much  diminished. 


Cases  of  extreme  dejrreeBof  tliejiisto-minor  pelvis  are  believed  to  bo  exces- 
rively  rare.  Certainly  the  wlii»)a  number  reported  since  Naegele's  day  may  be 
eiisily  counted  on  tlw  fingers  of  the  two  hands.  At  full  terra  the  labor  takes 
place,  provided  tho  general  contiactiun  U  sucb  a,^  to  retain  tiie  head  ut  iho  briiti, 
in  one  of  two  ways : 

1.  The  nteras  retracts  up  over  tho  head  of  the  child.  If  the  head  does  not 
descend,  the  viigina  is  drawn  iiiiward  nnd  is  oxposcd  to  injurious  tension.  Should 
notliing  bo  done  to  relieve  this  condition,  the  thin  vagina  is  hable  to  be  rubbed 
through  by  the  prei<Mnre  it  encounters  at  the  hrirn,  and  CBpecially  at  the  syinphy- 
813  pnhis.  Version  wouhl  here  be  impossible,  and  the  forceps  nonld  only  enhanco 
the  risks.  Perforation  and  decerebratioa  would  at  once  diminish  Uie  preasnre. 
With  little  over  tlirco  inches  in  the  conjupate  and  four  in  the  Irunsverse  diamo- 
tcr,  the  vault  of  tlie  Hkull  may  be  broken  up  with  the  craniochist,  the  chin  tilted 
downward,  nnd  the  Imad  brought  edpewlse  ihroiiKh  the  pelvis.  In  this  way, 
with  moderate  fkill,  it  would  be  possible  to  extract  a  dead  child.  Tho  operation 
of  laparoelytrotomy,  however,  seems  fio  peculiarly  fitted  to  these  conditiODS, 
that  it  deworves  a  trial  in  the  interest  of  both  mother  and  child. 

2.  Tbe  memliranea  ruptare  early,  tho  waters  ^'nuiunllj  escape,  and,  as  Uie 
head  does  not  descend,  the  uterus  retracts  down  firmly  upon  tho  child.    A  scalp- 
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tomop  forms,  wliieh  fixes  the  head  at  the  brim  nmi  pushes  the  cervix  unci  lower 
segment  of  the  uterus  before  it.  Here  it  would  be  i>ro[)cr  to  uwnit  for  a  tirao 
tilt)  results  of  utorine  actioa.  As  ttie  transverse  diaiueter  ciin  only  be  roughlj 
estimated,  the  head  may  lengthen  out  and  adapt  itself  to  the  pelvic  ctiDal.  Hut 
tlie  delay  should  not  be  too  prolonged.  If,  in  sjiitu  of  the  formation  of  tlie  »calp- 
Uunor,  tlie  bony  head  remains  unmoved  at  the  brim,  it  is  a  question  whether  it 
woukl  not  be  the  wiser  i)Iun  to  [iroeecd  at  once  to  the  Ciesareun  section. 

Naegele  *  reportd  the  history  of  a  dwarf  whose  pelvis  measured  but  three 
inchcti  and  seven  lines  in  the  transverse  and  three  inches  in  the  conjugate.  Uo 
delivered  her  with  forceps  of  a  five-and-a-hull-pimnd  chiUl,  but  she  died  on  the 
tenth  day.  lleim  roporta  the  history  of  a  dwarf  with  three  and  u  ijnarter  inches 
conjugate,  and  four  and  three  quarters'  inches  transverse  diameter.  Delivery  by 
perforation  and  forceps.     Rupture  of  the  three  articulations.! 

Hpiegelberg  reports  a  case  with  nearly  the  same  dimensiuns.  Child  presented 
by  tlio  breech.  Extraction  ditficult.  Perforation  of  after-coming  houd.  C'eph- 
alotripsy.  The  patient  died  shortly  after  delivery.^  I  have  reported  a  case 
where  the  corrugate  was  three  and  one  sixth  inohes,  and  the  transverse  four  and 
a  half  inohi's.  Delivery  by  perforation,  the  cranioclaat,  and  the  crotchet,  The 
patient  died  on  the  third  day  ("Trans,  of  the  Am.  Gyniec.  8oc.,"  vol.  iv).  Kor- 
mann  relates  a  case  nearly  identical  with  my  own,  both  as  regards  its  diameters 
and  the  existence  of  a  slight  lateral  obliquity.  After  over  three  days'  labor  the 
head  adapted  itself  to  the  pelvis,  and  the  child  was  extracted  alive  by  forceps. 
The  mother  died  of  peritonitis.* 

Thus,  ot  five  women  with  generally  contracted  pelves,  in  which  the  conju- 
gate ranged  from  three  to  three  and  a  quarter  inches,  all  died  aa  a  consequence 
of  delivery  through  the  natural  possugos. 

In  cases  where  the  uterus  is  rigidly  applied  to  the  child,  and  the  cervix  is 
nndilatcd,  the  propriety  of  laparo-elytrotomy  is  questionable.  The  operation  is 
not  always  a  very  easy  one,  and  it  certainly  can  not  alford  to  be  handicapped 
by  anything  which  would  cause  delay  in  the  delivery  after  the  vaccinal  rent  has 
been  made. 

There  are,  of  course,  in  so  rare  a  condition,  scant  statistics  in  favor  of  any 
special  \>\m\  of  treatment.  Michnelis  reports  a  case  of  Miintz's,  tliat  of  a  woman 
who  had  a  pelvis  measuring  two  inches  antero-posteriorly,  and  three  inches  in 
the  transverse  diameter.  Here  tlie  C'assarean  section  became  a  matter  of  neces- 
alty  rather  than  one  of  election,  TwicMs  tlie  operation  was  performed  with  suc- 
eesa,  A  third  time  the  result  promised  to  bo  equally  favorable,  but  the  willful 
and  insubordinate  conduct  of  the  patient,  as  late  as  the  twenty-seventh  day,  led 
to  her  destruction. 

In  spite  of  the  fact  that  in  generally  contracted  pelves  craniotomy  is  nearly 
always  practicable,  and  notwithstanding  the  bad  repute)  of  Ca^sarean  section,  a 
carefnl  study  of  the  ground  convinces  mc  that  where  there  is  a  diminution  of 
nearly  an  inch  in  all  the  diameters,  Cesarean  section,  or,  probably,  in  cases  of 
complete  dilatation  of  the  cervix,  laparo-elytrotomy,  holds  out  the  best  chances 
of  success. 

*  Naeokls,  "  Das  ichrig  verengte  Becken,"  p.  103. 
t  LoHLU.t,  op.  eit.,  p.  42. 

I  SpiEonBEttO,  "  Lchrbuch  der  Geburtghaifc,"  p.  444,  rii/f  nolo. 

*  KoRMAXN,  "  Ucber  ein  nllgemeia  verengtes,  scfariig  verschobcnes  Beckcn,"  "  Areli. 
f.  Gynack.,"  p.  472. 
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2.    Cflv»f*  in   which  the  peh 


onlraclion  is  such  nx  to  pri-vrn 
birth  of  a  fulf-tenn  living  rhild  through  ih«  nulurnl  paMjtaffex,  but 
in  which  extraction,  through  the  pelvis  furnishes  the  best  chance  of 
saving  the  life  of  the  mothr.  The  choice  of  measures  in  this  claaa  of 
oases  lies  betwoeui  craniotomy  ami,  where  the  condition  of  things  is 
recognized  early  enou<^h,  the  induction  of  premature  labor.  In  gen- 
eral terms  we  are  authorized  to  assume  such  a  degree  of  disproportion 
iu  flattened  i)elves  with  the  conjugate  ranging  between  two  and  a  half 
and  three  inches,  while  in  justo-minor  pelves  craniotomy  will  be 
usnally  requisite  nt  full  term,  even  with  a  conjugate  measuring  throe 
and  a  third  inches.  In,  however,  these  less  extreme  degrees  of  de- 
formity, other  elements  than  those  of  the  size  of  the  pelvic  canal  enter 
into  the  formation  of  an  opinion  regarding  the  proper  procedure  to  be 
selected.  I  have  myself,  in  one  case,  extracted  a  child  weighing  six 
and  a  half  pounds  by  forceps,  without  much  difficulty,  through  a  gen- 
erally contracted  datlened  pelvis  with  a  conjugate  measuring  barely 
two  and  three  fourths  inches.  Lal>or  had  lasted  three  days  previous  to 
my  seeing  the  patient,  which  was  in  consultation.  The  child's  head 
pi-esented  a  singular  appearance,  from  the  molding  it  had  undergone, 
having  been  greatly  flattened  in  its  biparictal  diameter  and  enor- 
mously elongated  in  the  occipito-mentjil  direction.  The  child  died, 
however,  shortly  after  birth.  The  mother  recovered,  though  consid- 
erable sloughing  of  the  vaginal  walls  followed  the  long  continuance  of 
the  pressure  wliieh  had  preceded  delivery,  lirenser,  in  the  Dresden 
Hospital  Ik'ports  (18G1-1803),  gives  three  cases  of  children  bom  alivo 
where  the  {ivlvis  njejisurcKl  two  and  three  quarters  inches.  In  one  of 
these,  where  the  labor  lasted  twenty-two  hours,  a  living  child  was 
born  weighing  six  and  a  half  pounds. 

If,  therefore,  labor  comes  on  at  full  term  before  craniotomy  is  pro- 
ceeded to,  an  attempt  should  be  made  to  gauge  the  degree  of  dispro- 
portion between  the  head  and  the  pelvic  brim,  for  not  only  is  it  among 
the  hare  j>ossibilities  that  a  living  child  may  be  expelled  through  u 
pelvis  meai<uring  loss  than  three  inches,  but  it  is  to  be  borne  in  mind 
that  in  iiolvic  mensuration  even  the  most  expert  may  make  errors 
of  a  quarter  of  an  inch.  In  any  case  it  is  well  to  preserve  the  mem- 
branes Hs  long  as  po.*sible.  F'vou  cniniotomy  is  more  easily  performed 
after  complete  dilatation  of  the  os.  After  the  waters  escape,  the  lower 
uterine  segment  is  subjected  to  injurious  pressure  between  the  hard 
skull  and  the  jK'lvic  rim,  the  damage  done  increasing  of  course  with 
the  durniion  of  labor.  By  early  perfonition  and  evacuation  of  the 
brain-mass  this  danger  is  avoided.  But  craniotomy  should  not  l>e 
performed  so  long  as  tlie  hoj)e  exists  of  saving  the  life  of  the  child. 
The  attempt  should  be  made,  at  least,  before  perforating,  to  form  an 
estimate  of  the  size  of  the  child's  head  and  its  relations  to  the  pelvic 
brim.     An  approximative  n.^ult  nvay  bo  obtained  by  palpating  th< 
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is  favorable,  the  accommodation  of  tbe  head  remains  a  possibility. 
The  increase  of  the  tumor  serves,  too,  to  fix  the  head  at  the  brim,  and 
favors  the  overlapping  of  the  cranial  bonea.  It  likewise  gives  to  the 
head  the  form  of  an  elongated  ellipse,  a  form  most  favorable  to  its 
passage  through  the  contracted  pelvic  canal. 

Localized  pressure-marks  upon  the  child's  head  are  derived,  in  the 
great  majority  of  cases,  from  contact  with  the  promontory.  With  less 
frequency  they  have  their  origin  in  pressure  produced  by  the  anterior 
and  lateral  pelvic  walls  and  the  inward  projection,  iu  rachitic  pelves, 
of  the  cartilage  at  the  symphysis  pubis.  They  consist  of  round  and 
oval  spots  and  reddened  lines,  which  disappe^u-  in  the  lighter  cases 
usually  in  from  twelve  to  twenty-four  hours.  If  the  pressure  has  been 
long  continued,  it  may  give  rise  to  ul- 
ceration, or  even  to  complete  destruction 
of  the  skin  down  to  the  periosteum. 
While  not  usually  dangerous  to  the 
child,  in  exceptional  cases  they  may  be- 
come tbe  starting-point  of  suppuration 
in  the  surrounding  subcutaneous  cellu- 
lar tissue,  and  thus  lead  to  fatal  pyiemia. 
They  are  found  with  greatest  frequency 
upon  the  parietal  bones,  especially  upon  *■***•  *'*"~**'*7n^h™T''  °^°°  '^"' 
the  posterior  one.     More  rarely  they  are 

situated  ujxm  the  frontal,  and  in  very  rare  instances,  finally,  upon  the 
occipital  and  tx^mjKjrftl  bones.  The  situation  and  direction  of  the  red 
lines  depend  chiefly  upon  the  manner  in  which  the  head  enters  the 
pelvis.  Thus,  in  simple  flattened  j)elves,  where  moderate  extension 
occurs  in  the  normal  mechanism  of  lalx»r,  the  mark  of  the  promon- 
tory runs  along  the  posterior  parietal  bone,  between  the  boss  and  the 
large  fontanelle,  either  parallel  to  the  coronal  suture,  or  at  first  in  the 
direction  of  the  boss,  and  then  later  as  flexion  occurs  forward  toward 
the  frontal  bone  (Dohrn).  In  cases  where  transverse  shortening  causes 
flexion  of  the  head  at  the  brim,  the  principal  point  of  pressure  lie^ 
near  the  parietal  boss,  and  the  line  runs  obliquely  forward  toward  the 
outer  angle  of  the  eye,  or  toward  the  cheek,  according  to  the  extent 
of  the  flexion.  Sometimes  a  red  line,  running  acros-s  the  forehead 
nearly  parallel  to  the  coronal  suture,  is  produced  by  the  pressure  of 
the  side- wall. 

Pressure  upon  the  ophthalmic  vein,  when  it  occurs,  leads  to  <r<iom- 
atous  swelling  and  hypenemia  of  the  lid,  and  to  increased  secretion 
from  the  conjunctiva, 

Influenoe  of  the  Pressure  of  the  Pelvis  upon  the  Cranial  Bones. — 
Tbe  so-called  molding  of  the  child's  head,  by  which  it  is  made  to  con- 
form to  the  size  and  shape  of  the  pelvis,  is  chiefly  effected  by  the  dis- 
placements and  alterations  in  the  form  of  the  cranial  bones.     Of  the 
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In  a  amaO  percentage  of  cases  (7*3  percent..  Litzmann)  farrow-like 
deprea«ioo»  occur.  The  nsnal  site  is  along  the  line  of  the  coronal 
aature,  where  ther  are  formed  by  the  promontorj.  In  front  a  grooTed 
line  is  aometimea  found  near  the  tquamous  suture,  produced  by  the 
pfManra  of  the  anterior  pelric  waU,  Triangolar  depressions  (the 
•pooB-abaped  depmwiona  of  Michaelts)  sitnated  upon  the  posterior 
parietal  bone,  between  the  boas  aiid  the  large  fontanelJe.  are  <rf  stall 
rarer  occurrence.  They  are  found  chiefly  upon  the  heads  of  preow 
tnre  children,  where  they  are  of  ainister  import.  Actual  fraotore . 
the  ikall  in  head  preeentationa  ia  extremely  iufreqoent,  and  ia  gei 
ally  due  to  the  employment  of  the  forceps. 

In  breech  prenentationg,  lesions  of  the  scalp,  owing  to  the  shor 
of  the  time  Ui  which  the  after-coming  head  is  subject  to  the  pr 
of  the  contracted  pelvis,  are,  in  two  thirds  of  the  cases,  absent  alto- 
gether. When  they  are  present  they  are  comparatively  trivial,  con- 
mting  of  Nlight  gwelliug  of  the  integuments,  and  now  aud  then  of  a 
red  mark  U-ft  by  the  promontory.  The  crauial  bones,  on  the  con- 
trary, when  rapidly  dragged  by  the  projecting  promontory,  are  pecid- 
iarly  liable  to  scriooa  injury.  Thus,  in  breech  cases,  depreedons,  fruct- 
nn»,  and  fiiuureg  of  the  parietal  bones,  are  much  n^ore  common  tlian 
•  LrrzMAMi,  Yolknuuin's  *'8«ini&L  klin.  Vortr,"  No.  23,  p.  191, 
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in  head  presentations.  Forcible  tractions  upon  the  trunk  sometimes 
lead  too  to  a  rupture  of  the  squamous  sutures,  or  even  to  separation  of 
the  condyles  from  the  occipital  bones.* 

Prognosis  in  Gontracted  Pelves. — The  mortality  to  the  mother  is  at 
least  twice  us  greut  a*  in  normal  jx'lvcs.  The  causes  of  this  increased 
death-rate  are  to  be  found  in  the  concurrent  action  of  a  great  variety 
of  influences.  Among  the  chief  of  these  is  the  prolonged  labor,  an 
event  which  under  all  circumstances,  especially  after  the  rupture  of 
the  membranes,  tends  to  diminish  the  chances  of  recovery.  This  re- 
sult is  due  to  the  siRiin  upon  the  ncn'ous  system  from  the  protracted 
duration  of  the  associated  pain,  to  the  depression  of  the  vital  powers 
growing  out  of  the  fasting  and  loss  of  sleep  which  labor  entails,  to  the 
irritation  and  crushing  of  the  soft  parts,  and,  finally,  to  decomposition 
of  the  fluids  retained  within  the  uterine  cavity  in  cases  where  access 
of  air  has  taken  place.  In  contracted  pelves  we  have  superadded  to 
these  general  sources  of  disturbance  the  special  injurious  effects  pro- 
duced by  the  pressure  of  the  lower  segment  of  the  uterus,  the  vagina 
and  the  soft  parts  which  cover  the  cavity  of  the  small  i>elvis  between 
the  hard  head  of  the  child  and  the  bony  walls.  As  the  results  of 
pressure,  wo  have  seen  that  obstruction  to  the  venous  circulation, 
(pdema,  capillary  haemorrhages,  superlicial  lacerations  of  the  mucous 
membrane,  and  at  localized  points  necrosis  and  even  complete  separa- 
tion of  the  interjwsed  tissue  may  take  place.  These  further  lead  to 
metritis,  endometritis,  parametritis,  and  perimetritis,  which  are  an- 
nounced at  times  during  labor,  but  more  commonly  subsequent  to 
confinement,  by  sharp  elevations  of  temperature.  When  the  destruc- 
tion of  tissue  reaches  the  peritonffium,  general  peritonitis  follows,  as 
a  rule.  ^V^len  the  necrosed  tissues  become  gjmgrenous  from  access 
of  air,  the  septic  poisons  generated  spread  through  the  cellular  tissue, 
and  lead  speedily  to  a  fatal  termination,  Sometiraea  shock  destroys 
the  patient  during  the  first  day  or  two  following  labor,  before  local  in- 
flammations have  had  time  to  develop.  Further  dangers  to  l>e  appre- 
hended arc  rupture  of  the  uterus  and  the  pelvic  articulations,  fistulous 
communications  with  the  bladder  and  the  rectum,  injuries  to  nerves 
of  the  ischiatic  plexus,  post-partum  ha;morrhage  as  a  consequence  of 
uterine  exhaustion,  and  thrombus  formation  in  the  veins  of  the  uter- 
ine parenchyma.  Even  the  operative  measures  resorted  to  for  the 
relief  of  the  patients  are  often  new  sources  of  peril,  and  their  employ- 
ment is  to  be  regarefl  simply  as  a  lesser  evil. 

For  the  child  the  action  of  the  contracted  pelvis  is  even  more  del- 
eterious, f     The  infant  mortality,  in  cases  not  requiring  sacrificial 

•  C.  Rror,  "  Verletzung  des  Eindcs  durch  Extraction  bei  Bcckenloge,"  "  Ztschr.  t 
Geburt'h.."  I»d.  I.  p.  74. 

}  Sptegelberg  p\Ha  tlic  mortalitj  of  the  cfaildrai  at  thirty-fire  per  cent,  {vidt  *^  Lehr- 
buch  dcr  GcburtahuKc,"  p.  464). 
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ofeatiooBf  is  explained  br  the  long  duration  of  the  labor,  a&d 
praviIeDOe  of  fkolty  presentatiotu  and  positions.  In  tbe  majoritj 
isiteooeiP  death  takes  place  from  asphyxia  promoted  by  the  early  rupt-> 
me  of  Uie  membranes,  the  complete  escape  of  the  amniotic  fluid,  tlie 
prolapae  of  the  cord,  the  distartianoeB  in  the  utero-plaoental  circohi- 
tion  re«a]ting  from  the  retraction  of  the  nteros  npon  the  surface 
the  child's  body,  and  sometimes  by  the  premature  ^paration  of  the' 
placenta.  The  prognoeia  for  the  child  is  especially  unfavorable  in 
prematare  labors.  This  arises  not  alone  from  the  increased  freqoeDCjrJ 
of  malpreeentatioDs,  but  from  the  diminished  power  of  prei 
children  to  resist  external  pressure.  Thus,  death  may  take  place  from 
direct  pressure  upon  the  medulla  oblongata  through  the  thin  bonj 
coverings  of  the  head,  or  extensive  cercbro-gpinal  effusions  of  blood 
may  result  from  the  laceration  of  the  delicate  walls  of  the  intra-cnoMl 
and  iutra-gpinal  vessels. 


CHAPTER  XXVL 

TREATMEST  OF  CONTRACTED  PELVB8. 

CImw  of  enreme  pelvic  contnction,  rendering  deUreiT  per  rinjt  iMhtrriw  hiipotible. — 
Cues  indicating  onuiiotomj  or  premature  Ubor. — Cases  where  extraction  of  «  Uriog^ 
child  at  term  b  poadble. — Prematare  Ubor. — Venion. — Fotcepc — Expectant 
ment. 

The  resources  at  the  disposition  of  the  accoucheur,  in  cases  of  con- 
tracted pelvis  requiring  obstetrical  aid,  are  the  Caesarean  section,  the 
induction  of  premature  labor,  cranioUjmy,  forceps,  and  version.  But, 
before  it  is  possible  to  form  an  opinion  regarding  the  treatment  best 
suited  to  an  individual  catse,  it  is  necessflry  to  Urst  obtain  a  clear  and 
definite  idea  regarding  the  degree  and  character  of  the  pelvic  deform- 
ity. We  have,  then,  to  settle  the  following  questions  :  Has  pregnancy 
advanced  to  term  ?  If  not,  does  the  case  call  for  the  induction  of 
abortion  or  premature  labor  ?  If  the  end  of  titero-gcstation  has  been 
reached,  is  it  possijble  to  deliver  the  child  through  the  natural  passages  ? 
Is  the  child  living  or  dead  ?  If  the  former,  do  the  interests  of  the 
mother  require  the  sacrifice  of  the  child's  life  ?  If  the  conditions  are 
such  as  not  to  render  it  impossible  for  a  living  child  to  be  bom,  in 
what  way  can  we  best  subserve  the  interests  of  both  mother  and  child  ? 
The  rigiit  ch<nce  of  measures  requires  not  only  an  accurate  apprecia- 
tion of  the  advantages,  limitations,  and  drawbacks  which  inhere  to  the 
measures  themselves,  but  the  extent  to  whicb  the  mechanical  obsta- 
cles \o  delivery  are  heightened  or  modilicd  by  those  remoter  influences 
which  we  have  seen  are  exerted  upon  the  organic  processes  of  labor  by 
the  pelvic  coutraction. 
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The  greater  the  degree  of  pelvic  narrowing,  however,  the  more  de- 
cided the  influence  of  the  pelvis  becomes,  and  the  more  definite,  there- 
fore, the  treatment. 

For  tlie  sake  of  convenience  it  is  customary  to  consider  apart  the 
following  classes  :  * 

1.  Cases  of  such  extreme  pelvic  contraction  (hat  the  attempt  to  de- 
liver the  child  through  the  natural  passages  is  inadvisable.  In  these 
extreme  degrees  of  jjclvic  deformity  premature  labor  liolds  out  no  hope 
of  saving  the  life  of  the  child,  and  affords  but  a  trifling  advantage  to 
the  mother.  If  abortion  is  not  produced  in  the  early  months,  the  only 
resource  is  the  Cjesareau  section  or  luparo-elytrotomy.  The  precise 
limit  at  which  the  dangers  from  delivery  through  the  pelvis  rise  to  the 
level  of  or  exceed  those  from  the  Caesarean  section  is  not  easy  to  deter- 
mine. It  depends  partly  upon  the  size  and  ossification  of  the  child's 
bead,  and  largely  upon  the  experience  and  dexterity  of  the  operator. 

Michaelis,  in  the  case  of  a  dwarf  scarcely  three  and  a  half  feet 
high,  extracted  a  small  child  through  a  pelvis  measuring  but  one 
inch  and  a  half  in  the  conjugate  diameter.f  The  ojicration  lasted 
two  and  a  hulf  hours.  At  the  end  of  two  weeks  the  patient  was  able 
lo  resume  her  household  duties.  Dr.  Osbom,  in  the  celebrated  case 
of  Elizabeth  Sherwood,  extracted  a  child  through  a  jwlvia  measur- 
ing, as  he  believed,  but  three  quarters  of  an  inch  in  its  narrowest 
portion  !  Barnes  X  extracted  with  perfect  success  a  child  through  a 
conjugate  which,  he  says,  certainly  did  not  exceed  one  inch  and  a 
half.  It  would  be  easy  to  go  on  and  extend  this  list,  to  show  that 
there  is  no  degree  of  conjugate  shortening  that  renders  it  utterly  im- 
possible to  extract  a  mutilated  child.  But  the  question  which  we  should 
ask  for  our  guidance  is,  not  wlmt  can  possibly  be  accomplished  by  the 
skill  and  ingenuity  of  the  exceptionally  experienced  oi>erator,  who  is 
capable  of  making  whatever  rules  he  likes  to  govern  his  own  actions, 
but  what  is  the  jtoint  at  which  men  in  every-day  practice  need  expect 
to  find  the  dangers  from  craniotomy  and  the  Ca;sarean  section  rise 
to  nearly  the  same  level.  Dr.  Parry  collected  seventy  cases  of  cranioto- 
my in  pelves  measuring  two  and  a  half  inches  and  under.  Seven  had 
to  be  terminated,  finally,  by  Caesaroan  section.  Of  the  seventy  women 
forty-three  sur\ive<l,  and  twenty-seven  died.  The  work  was  not  done  by 
tyros,  but  by  celebrated  obstetric  surgeons.  Thus,  the  best  results  of 
the  ablest  accoucheurs  show  a  mortality  from  craniotomy,  in  the  higher 
degrees  of  pelvic  deformity,  of  nearly  forty  per  cent.  In  the  hands  of 
an  operator  of  limited  experience,  I  believe  the  Ciesarcan  section,  when 
timely  made,  offers  ordinarily  to  the  mother  a  better  chance  of  recov- 

•  The  llmiu  ire  those  of  LmvAXH.  Vide  "  Uebcr  die  Bphnndlung  dcr  engai  Bedi* 
on,"  VolkiD*nn's  "  Somiul.  klin.  Vonr.,"  Ko.  90. 

t  MicnAELis,  "  Afihandlungen  «as  dero  GeWete  dcr  Gebiirtehulfe,"  p.  161.  The  op- 
ention  luted  two  uid  %  haii  hours.  \  BAwm,  "  Ot»stvtric  Opentioos,"  p.  406. 
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nj.  There  ftR,  a<  covME^  aecfrtaaM  to  &»  z«]e. 
iag  kfli  ihmn  tvo  aftd  »  half  inrfcw  ia  tke 
caicforr  of  geDenD j  «aDtacccd  fcttgned  pcHcft.  Wbcre,  exceptaoB- 
•D J,  Um  tmurrene  disBeCer  is  not  maHmmOj  dimodriwd.  tke  dilBevU 
ta«  of  enaiotoBy  ve  gnatl j  laaeaed,  aad,  if  at  tbe  Baaas  time  tfce 
diOd'»  bead  be  aoft  and  WMapwarihia,  a  fsaaapanihelj  aacy  eztiaetaaB 
any  give  rae  to  tab*  ideaa  wwwraiag  tiw  veal  daogeia  of  datiTefT- 
the  aatnnd  f-agm  ThoM  an  dae  duciT  to  the  fact  that  tlie 
turn  has  to  be  earned  on  witJiiii  tbe  steiiDe  eavitj,  when,  ovii^i 
the  eontiaeted  beim,  bo  dcaeeat  «f  the  head  ia  panabla.  A  lon^  i 
otation  eondacted  vitMn  the  utenne  earitj  is  alvari  franffat  vith  eriL 

The  daagen  are  not  altogether  mecfaanicaL  Eren  if  aenoss  icmoni, 
snch  as  perfofatMMis,  ntptiire  of  the  atems,  snd  laeetaled  wooadi^  an 
avoided,  aome  oontoskm  of  the  lover  vtezine  SQgaient  is  nanritafale,  air 
enten  tsttif  the  otenae  canty,  the  patient  exhibitB  very  oonuMady 
the  eymptonu  of  profoand  shock,  and  the  dehrnr  is  often  fblhnrod  1^ 
/tox'  ;  hemorrhage,  dne  to  uterine  inertia.  The  means  employed 

to  I  <  uiorrhage  tend  Btill  farther  to  depress  the  rtta]  povera.    In 

many  cases  the  ntenu  remains  large,  and  the  labor  is  followed  by  ca> 
tarrhal  endometritis.  This  ordinarily  mild  puerperal  affection  is  mpit 
owing  to  the  iatroduction  of  air  and  the  presence  of  bits  of  neerased 
ttssne,  to  assume  a  septic  form,  and  pure  the  way  to  a  fatal  terminatioii. 

The  contiguity  of  the  peritoneum  likewise  adds  to  the  formic 
character  of  all  eupra-pelvic  operations,     ^lien  the  outlet  of  the 
ris  alone  is  contracted,  and  craniotomy  can  be  performed  npon 
head  after  it  has  t-nlered  the  vaginal  canal,  the  dangers  of  ei 
are  much  diminiehed. 

OaiiM  of  extreme  deiorrees  of  the Jasto-minor  pelvis  are  believed  to  be  ezoes* 
«ivvlr  rare.  Certainlj  the  whole  number  reported  since  ICaefrele'ft  day  may  bo 
eavily  cuimted  on  the  fingers  of  tiie  two  hanJs.  At  fnll  term  the  labor  tttkes 
pliu-'e,  provided  the  general  conlrsctioo  i«  sach  as  to  retain  tlie  head  at  the  brim, 
in  one  of  two  ways : 

1.  The  uterus  retracts  np  over  the  head  of  the  child.  If  the  head  does  not 
dowend,  t>ic  vagina  is  drawn  upward  and  is  erpofied  to  injurious  tension.  Should 
nothinff  1)0  done  Ut  relieve  this  condition,  the  thin  vagina  i«  liable  to  be  robbed 
through  by  the  pre«Muro  it  encounters  al  the  brim,  and  especially  at  the  syrnphy- 
fti»  puliifl.  Version  would  here  be  impossible,  ond  the  forceps  would  only  enhance 
iho  ri'tkit.  I'errorulion  and  deccrebration  would  at  once  diminish  the  preasarei. 
With  little  liver  three  inches  in  the  conjugate  and  four  in  the  transverse  diame- 
ter, the  vault  of  the  skull  may  be  broken  np  with  the  cronioclAst,  the  chin  tilted 
downward,  and  the  head  brought  edgewise  through  the  pelvis.  In  this  way, 
with  moderate  skill,  it  would  he  jtossible  to  extract  a  dead  child.  The  operation 
of  hipiiroelytrofoiiiy,  however,  seems  so  peculiarly  tilted  t-o  these  conditions, 
that  it  (h'Hcrvcd  a  trial  in  the  interest  of  both  mother  and  child. 

2.  The  incmhruncs  rapture  early,  the  waters  gradually  escape,  and,  as  the 
head  does  not  descend,  the  uterus  retracts  down  liriuly  upon  the  child.   A  i 


tonior  forms,  which  fixes  the  bead  at  the  brim  and  pnshes  tlie  cervix  and  lower 
eegnient  of  the  nterus  before  it.  Here  it  would  be  proper  to  awuit  for  a  time 
the  re»ult8  of  uterine  actioD.  Aa  the  tran&rerse  diameter  can  0QI7  be  roughly 
estiranted,  the  head  may  lengthen  out  and  adapt  itself  to  the  pelvic  canal.  But 
the  delay  should  not  be  too  prolonged.  If,  in  spite  of  the  formation  of  the  acalp- 
turaor,  the  bony  head  remains  unmoved  at  the  brim,  it  is  a  question  whether  it 
would  not  be  the  wiser  plan  to  proceed  at  once  to  the  Cwsarean  section. 

Naegele  ♦  reports  the  history  of  a  dwarf  whose  pelvis  measured  but  three 
inches  and  seven  lines  in  the  transverse  and  throe  inches  in  the  conjugate.  lie 
delivered  her  with  forceps  of  a  tive-and-a-half-pound  child,  hut  she  died  on  the 
tenth  day.  Heim  reports  the  history  of  a  dwarf  with  three  and  a  quarter  inches 
ooqjngate,  and  four  and  three  quarters'  inches  transverse  diameter.  Delivery  by 
perloration  and  forceps.     Rupture  of  the  three  arttculatiouiii.t 

Spiegel  berg  reports  a  ca»e  with  nearly  the  same  dimensions.  Child  presented 
by  the  breech.  Extraction  difficult.  Perforation  of  after-coming  head.  Cepb- 
alotripsy.  The  patient  died  shortly  after  delivery, J  I  have  reported  a  case 
where  the  conjugate  was  three  and  one  sixth  inches,  and  the  transrense  four  and 
a  half  inches.  Delivery  by  perforation,  the  cranioclast,  and  the  crotchet.  The 
patient  died  on  the  third  day  ("  Trans,  of  the  Am.  Gynsc.  Soc.,"  vol.  iv).  Kor- 
mann  relates  a  case  nearly  identical  with  my  own,  both  as  regards  its  diameters 
and  the  existence  of  a  slight  lateral  obliquity.  After  over  three  days^  lahur  the 
head  adapted  itself  to  the  ]>elvi8,  and  the  child  was  extracted  alive  by  forceps. 
The  mother  died  of  peritonitis.* 

Thus,  of  five  women  with  generally  contracted  pelves,  in  which  the  conju- 
gate ranged  from  three  to  three  and  a  quarter  inches,  all  died  as  a  consequence 
of  delivery  through  the  natural  passages. 

In  ca^es  where  the  uterus  is  rigidly  applied  to  the  child,  and  the  cervix  is 
nndilated,  the  propriety  of  laparo-eiytrotoray  is  questionable.  The  operation  is 
not  always  a  very  easy  one,  and  it  certainly  can  not  atTord  to  be  handicapped 
bj  anything  which  would  cause  delay  in  the  delivery  after  the  vaginal  rent  has 
been  made. 

There  are,  of  conrae,  in  so  rare  a  condition,  scant  statistics  in  favor  of  any 
special  plan  of  treatment.  Michaelis  reports  a  case  of  Mantz'a,  that  of  a  woman 
who  had  a  |H-lvis  measuring  two  inches  antero-po$teriorly,  and  three  inches  in 
the  transverse  diameter.  Here  the  Cesarean  section  became  a  matter  of  neces- 
sity rather  than  one  of  election.  Twice  the  operation  was  performed  with  suc- 
cess. A  third  time  the  result  promised  to  be  equally  favorable,  but  the  willful 
and  insubonlin.nte  conduct  of  the  patient,  as  late  as  the  twenty-seventh  day,  led 
to  her  destruction. 

In  spite  of  the  fact  that  in  generally  contracted  pelves  craniotomy  is  nearly 
always  practicable,  and  notwithstanding  the  bad  repute  of  Ca>sarcan  section,  a 
carefiil  study  of  the  ground  convinces  me  that  where  there  is  a  diminution  of 
nearly  an  inch  in  all  the  diameters,  Cesarean  section,  or,  probably,  in  cases  of 
complete  dilatation  of  the  cer%ix,  laparo-elytrotomy,  hulda  out  the  best  chances 
of  saccess. 


*  Namkls,  "  Das  schrag  vcrengic  Becken,"  p.  1U2. 
f  LSnuts,  op.  eU.,  p.  42. 

X  SmcGELDXRO,  "  Lehrbuch  der  Gebnrtchalfe,"  p.  444,  wide  note. 

*  KoKMANN,  "  Ueber  aa  allgemeia  Teteugtea,  schrig  verMhobenes  Bedum,"  "  Ardh. 
f.  Gynaek., '  p.  47*. 
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and  a  half  pounds  bj  fareepBy  witfaont  auich  dilEcnltj,  thrDOgfa  a  gen- 
eraUj  eontnMSted  Battened  pdfie  with  a  eoapgale  measuring  bauvl j 
two  and  three  fonrthi  ineheaL  I^lior  had  bited  three  days  prerions  to 
my  aeeing  the  patient,  which  was  in  enmwiltatioB.  The  child's  head 
presented  a  (>ingTtlar  appeazanee,  from  the  molding  it  had  ondiN^ne, 
haTing  be«n  greatly  flattened  in  its  biparietal  diameter  and  en<ir> 
mooaly  elongated  in  the  occipi to-mental  direction.  The  child  died, 
however,  shortly  after  birth-  The  mother  recorered,  thoogh  consid- 
emble  eloagfaing  of  the  raginal  walls  followed  the  long  continuance  of 
the  preasore  which  had  preceded  delirery.  Grenser,  in  the  Dresden 
Hospital  Report)  (1861-18(>3),  gives  three  cases  of  children  bom  alive 
where  the  pelvis  measured  two  and  three  quarters  inches.  In  one  of 
these,  where  the  labor  lasted  twenty-two  hours,  a  living  child  was 
bom  weighing  six  and  a  half  pounds 

If,  therefore,  labor  comes  on  at  full  term  before  craniotomy  is  pro- 
ceeded to,  an  attempt  should  be  made  to  gauge  the  degree  of  di6j)ro- 
portion  between  the  head  and  the  pelvic  brim,  for  not  only  is  it  amoi 
the  bare  j>0(<«ibilities  that  a  living  child  may  be  expelled  throngh 
peiviM  nicoiiuring  less  than  three  inches,  bat  it  is  to  be  borne  in  mind 
that  in  jjclvic  mensuration  even  the  most  expert  may  make  errors 
of  a  qnarter  of  an  inch.  In  any  case  it  is  well  to  preserve  the  mem- 
branes 111)  lnfi;r  as  possible.  Kven  craniotomy  is  more  easily  performed 
after  complete  dilatation  of  the  os.  After  the  waters  escape,  the  lower 
uterine  HCgment  is  subjected  to  injurious  pressure  between  the  hani 
nkull  and  the  pelvic  rim,  the  damage  done  increasing  of  course  with 
the  <lur»tion  of  labor.  By  early  i>erforation  and  evacuation  of  the 
brain-nuies  this  danger  is  avoided.  But  craniotomy  should  not  be 
ficrfonnod  so  long  its  the  hope  exists  of  saving  the  life  of  the  child. 
The  ultoiript  shonld  he  made,  at  least,  before  perforating,  to  form  an 
oMtiniatif  iif  ihe  size  of  the  child's  head  and  its  relations  to  the  pehie 
brim.     An  apjiroximutive  result  may  be  obtained  by  italpating  the 
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iea3  ill  roil  rjh  tlic  abdominal  walls  above  the  pubes,  and.  so  soon  as  tho 
cervix  la  trilatcd  and  tlie  head  becomes  pressed  by  tlie  labor-jiains  tirmly 
against  the  brim,  by  introducing  the  half-hand  into  the  vagina  to  do- 
termino  the  extent  of  that  portion  of  the  cranial  vault  which  has 
entered  the  pelvis.  When  wo  have  ascertained  the  size  of  the  soj^meut 
lieneath  the  jK'lvic  border,  and  the  epecial  points  of  the  head  which 
occupy  the  tseveral  pelvic  diameters^  wo  aro  in  a  position  to  estimate 
the  size  of  the  jwrtion  above  the  brim,  and  the  mechanical  difficulties 
wliich  remain  before  the  engagement  of  the  head  can  be  accomplished. 
In  shoulder  presentations,  w^here,  of  course,  version  is  necessary, 
extraction  alone  should  be  first  tried,  and  only  when  it  is  found  impoa- 
jible  to  elTect  the  delivery  of  the  after-coming  head  by  other  means 

^should  perforation  be  resorted  to.  Schroeder  claims  to  have  extracted 
living  cliildren  through  jielves  measuring  bat  seTen  aiid  a  half  centi- 
metres (three  inches)  in  tho  conjugate.* 

The  induction  of  jjremature  labor  in  pelveB  having  from  two  and 
three  quarters  to  three  inches  conjugate  diameter  possesses  the  merit 
of  diminished  risk  to  the  mother,  and  affords  a  chance  of  saving  the  life 
of  tho  child.  Below  two  and  three  quarters  inches  the  advantages  of 
premature  labor  may  bo  fairly  called  iu  question.  To  bo  sure,  Kiwisch 
j)laced  the  biparietal  diameior  of  the  ehild's  head  in  tho  thirtieth 
week  at  two  and  a  half  inches.  Seyfert,  however,  fixed  it  at  three 
inches,  and  later  Schrocder  obtained  nearly  three  and  a  quarter  inches 
(8*10  centimetres)  as  the  average  between  the  twenty-eighth  and  thirty- 
?oond  week.     In  point  of  fact  there  is  too  little  uniformity  in  the 

'diameters  of  fetal  heads  belonging  presumably  to  the  same  week  of 
development  to  make  average  measurements  of  any  practical  utility. 
It  will  be  seen,  however,  that,  in  the  higher  degrees  of  pelvic  contrac- 
tion we  yre  now  contemplating,  the  bijiarietal  diameter  of  the  child's 
bead  rarely  falls  Avithin  the  limits  of  the  narrowed  conjugate.  Still, 
it  is  fiossible  to  deliver  a  living  child  through  a  pelvis  estimated  at  two 
antl  three  (juarters  inches  as  late  as  the  thirty-fourth  week.f  ii&  the 
head,  owing  to  the  pliability  of  the  cranial  bones  in  premature  chil- 
dren, is  capable  of  sustaining  a  considerable  degree  of  lateral  compros- 
sion.  Naturally  the  infant  mortality  in  tliese  cases  is  very  large.  Id 
addition  (o  the  ordinary  increased  risks  attendant  upnn  premature 
labor,  intra-craniul  extravasations  of  blood  from  rupture  of  the  deli- 
cate cerebral  vessels  are  extremely  common.  Litzraann  found  in 
nearly  one  fourth  of  his  cases  (8  :34)  spoon-shafK'd  depressions  of  the 
skull.  Though  this  lesion  is  often  mot  with  upon  the  heads  of  living 
children  at  full  term,  in  the  series  of  Litzmaun  four  of  the  children 
were  dead  at  birth,  three  showed  feeble  signs  of  vit4»lity,  and  in  one 
only,  which  lived  but  fourteen  hours,  was  it  possible  to  excite  the 

*  ScBBOEDER,  "  Lt'hrbuch  dcr  GcUiirtshiiU*,"  p.  539. 

f  WiKSTR, "  Zur  Frage  dcr  kunatUchea  Friihgeburl,"  "  Arch,  f,  GjTwck.,  Bd,  xJii,  p.  Mt. 
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ntpintmy  pntem.  Thos  the  oaUook  for  the  diild  ie  bj  no  tDOUU 
hopefal ;  bat,  inaottiieh  nA,  ander  three  inches,  the  <m)j  opentioiut 
vhieb  oome  into  competition  with  prentatore  labor  are  the  C— rwh 
wctioo  and  cnniotomj,  a  small  earing  of  fetal  life  is  a  powerful  plea 
in  its  jostiScation.  Bat  a  stronger  ai]ganieot  in  its  faxor  it  the  tmot 
that  the  induction  of  pmnatoie  labw  offen  a  milder  procedat^,  vhicb, 
within  certain  limits,  inares  to  the  benefit  of  the  mother. 

Below  two  and  three  fourths  inches  the  chances  of -sarinf  the  child 
by  prematare  labor  are  too  slight  to  be  weighed  in  the  balance.* 
Moreover,  unless  the  child's  head  happens  to  be  exceptionallT  small 
and  yielding,  approximating  the  conditions  to  thoee  which  obtain  in 
immature  deliTcrie^.  craniotomj  in  the  end  has  n«aallT  to  be  resorted 
to<  Now,  as  premature  labor  offers  no  peculiar  advanta^n  in  tbe  per- 
tormMOoe  of  craniotomj,  and,  as  it  h  attended  with  certain  risks  of 
its  own,  it  is  advisable,  in  verr  narrow  pelres  after  the  twentv-eighth 
week,  to  await  the  normal  end  of  gestati<Ni. 

As  the  dangers  to  both  mother  and  chQd  are  increased  bj  drl.iv, 
Barnes  has  proposed  combining  version  with  prematare  labor,  in 
pelves  of  leas  than  three  inches  oonjngate,  as  a  means  of  siooeleTating 
delivery.  Milne  {rule  note),  by  this  method,  eitneted  a  liring  child 
through  a  two  and  a  half  inch  pelvis.  Budin  has  found  by  experi- 
mentation with  artificial  pelves  tliat  a  much  Icjs  amount  of  traction 
force  is  re<{aisite  to  drag  the  head  of  a  premature  child  through  a  flatr 
tened  conjugate  by  tbe  feet  than  by  forceps  in  cephalic  presentationa. 

3.  Caji^ii  in  which  the  pelvic  contraction  doe*  not  taeeted  tM*  ^ 
vithin  which  the  delivery  of  a  living  child  at  ttrm  is  at  least  ^ 
In  this  category  belong  the  overwhelming  majority  of  all  instances 
of  contructed  pelvis.  It  embraces  not  only  cases  in  which  the  con- 
junction of  every  favorable  condition  i«  essential  to  delivery,  but  those 
moderate  degrees  of  narrowing  which  are  chiefly  recognisable  through 
the  influence  they  exert  upon  the  mechanism  of  labor.  It  includes 
flattened  pelves  with  a  conjugate  of  three  inches  and  upward,  and 
jnsto-miuor  pelves  with  a  conjugate  of  over  three  and  a  third  inches. 
Below  these  figures  the  delivery  of  living  children  at  full  term  i*  too 
exceptional  an  event  to  be  taken  into  account  in  any  attempt  at  cl 
ftcation. 

The  obstetrical  resources  for  orercoming  the  mechanical  obstacles 
afforded  by  moderate  degrees  of  jx'lvic  contraction  are,  the  induction 
of  premature  lalxir,  craniotomy,  f orcein,  and  version.     Each  one  of 

*  In  rapport  of  thui  opinion,  which  is  thoraagUy  coofinncd  bj  my  own  txpmewx, 
we  bare  espcdAlly  Utc  anthoritj  of  SmaKLBOui,  Lrr«i*9!t,  and  Dohrx.  Milxc  {"  Pr«i:»> 
nere  Lttior  aad  Venion,"  "  E4linbiir^  Med.  Joor.,"  rol.  lis,  p.  707)  relate  a  exit  where 
h«  WM  aaeoRHfttl  In  •  pelrls  mcajurin^  but  two  aod  a  balf  iuche«.  He  state',  howerer, 
that  tba  ipuc  in  tlie  other  diametent  of  the  brim  was  ample,  which  was  ccrtainlv  an  ez- 
cppiional  advatita^,  as  nearlr  all  pclve*  with  the  higher  eradet  of  d«^fonnitT  belong  to 
the  category  of  gvnerallj  contracted  radiitfej 
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these  measures  has  its  strennoas  partisans,  who  have  expended  much 
unprofitable  zeal  in  comparative  estimates  of  their  respective  values. 
It  is  a  iiiihtake  to  regard  them  as  rival  pretenders  to  favor.  Indeed, 
the  very  conditions  which  indicate  one  form  of  procedure  often  ex- 
clude the  others  from  consideration.  Good  midwifery  rc(iuires  a  just 
apprcciiition  of  uU  the  auxiliaries  at  our  disposition  and  a  careful  study 
of  the  circumstances  which  render  them  sevendly  appropriate. 

Premature  Labor. — Tho  indiscriminate  induction  of  premature 
labor  in  every  case  of  contracted  jwlvis  is  particularly  to  be  deprecated. 
In  the  first  volume  of  the  "  Archiv  ftvr  Gynackologie  "  Spiegelberg 
presented  the  statistics  of  1,224  cases  of  full-term  labor  in  contracted 
pelvis,  in  which  the  maternal  mortality  was  G'ti  per  cent,  and  the  in- 
fant mortjility  28  [>er  cent.;  while  in  271  cases  of  induced  premature 
lalwr  the  niiatcrnal  mortality  was  18-8  per  cent,  and  the  infant  mor- 
tality fiG  per  cent.  This  startling  discrepancy  is  due  to  tho  fact  that 
a  very  large  proportion  of  labors  in  contracted  pelves  cither  tt-rminato 
spontaneously,  or  require  forceps  otily  after  uterine  action  has  over- 
come the  obstruction  at  the  brim.  If  all  these  minor  cases  be  nroitted, 
a  very  different  result  is  obtainetl.  Thus,  Lit/.mann  found  that  in  flat- 
tened pelves  measuring  from  two  and  three  fourths  to  three  and  one 
fourth  inches  in  the  c<»njugate.  and  in  justo-minor  pelves  between 
three  and  one  third  and  three  and  a  half  inches,  the  maternal  mortal- 
ity after  premature  laJior  amounted  to  7'4:  per  cent.,  while  the  loss  of 
life  in  labore  at  full  term  was  18"7  per  cent.*  But,  in  cases  of  recov- 
ery, the  advantages  of  jiromature  delivery  are  by  no  means  inconsider- 
able, as,  owing  to  the  diminished  head-pressure,  lesions  of  the  genital 
canal  are  of  rare  occurrence,  in  striking  contrast  to  the  fistula>,  lacera- 
tions, and  cicatrices  which  so  often  follow  delivery  at  full  term. 

Tlie  prognosis  for  the  child,  as  shown  by  the  statistics  of  prematnre 
labor  in  contracted  pelves,  is  decidedly  uufavorable.  In  the  restricted 
class  of  eiuses  we  are  at  present  considering  Litzmann  found  that. 
though  twice  as  many  children  were  born  alive  as  at  full  term,  tho 
actual  number  discharged  alive  from  the  hospital  was  about  the  same. 
He  concluded,  therefore,  that,  while  the  oi»eration  was  decidedly  indi- 
cated in  the  interests  of  the  mother,  it  offered  a  dubious  advantage  to 
the  child.  It  is,  however,  always  injudicious  to  draw  deductions  from 
hospital  statistics  alone.  Especially  is  this  true  of  feeble  children, 
born  pi-ematurely.  whose  ultimate  chances  dejiend  in  a  peculiar  degree 
upon  the  care  with  which  they  are  tended. 

Dohm,  who  objected  to  the  statistics  of  Spiegelberg  and  Litzmann, 
on  the  ground  that  (he  units  of  which  they  were  comiX)sed  repre- 
sented, not  parallel  cases,  but  an  endless  variety  of  dissimilar  condi- 
tions, proi>osed,  as  a  fairer  way  of  testing  the  value  of  induced  prema- 

*  LiTZMAXx,  "  Uebcr  den  Werth  dcr  k&nstlich  eingleitctcn  Friihgcburt  bci  Bcckcn- 
eogie,"  "  Arch.  f.  Gjoock.,'*  Bd.  it,  p.  184. 
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ture  labor,  to  compare  tlie  results  of  the  latter  ojwration  with 
of  full-term  labors  in  the  same  patients.  Viewed  iu  this  way,  prei 
tare  labor  in  contracted  pelves  luisboen  found  to  furnish  uiJC'Xix«ctedlj 
favorable  results.  Thus,  Dohrn  reports  nineteen  cases,  with  forty-ona 
children,  at  term,  of  which  thirty-seven  died.  In  twenty-five  preg- 
nancies premature  labor  was  induced,  with  lift«en  living  children.* 
Kunne  and  Berthold  report  eight  cjises.  with  twenty-four  children  at 
term,  of  which  eighteen  diwl.  In  eighteen  preguancica  premature 
labor  Avas  iudiiced,  with  thirteen  living  children. f  Still  more  cJttrnor- 
dinary  is  the  ivport  of  Milne.  Six  women  gave  birth  at  term  to  twolvo 
children,  of  which  eleven  were  dead-  In  the  succeeding  thii'ty-eight 
pregnancies  premature  labor  was  induced,  and  thirty-five  children 
were  burn  living. | 

The  ordinary  time  for  bringing  on  labor  is  from  the  tbii1.y-9Ccoud 
to  the  (hirty-fourth  week.  Most  writers  now  agree  that  the  oj>erHtion 
should  be  restricted  to  pelves  measuring  less  than  three  and  a  half 
inches  iu  the  conjugate,  whereas  above  that  limit  it  is  best  to  await 
the  results  of  spontjineous  uterine  action. 

Labor  at  End  of  Gestation. — But  the  physieian  may  first  be  sum- 
moned to  a  case  of  contracted  jwlvis  after  the  cud  of  gestation  has 
been  i-eached,  or  he  may  at  n\\  earlier  ]ieriod  have  decided  againist  the 
induction  of  premature  labor. 

At  full  term,  supposing  the  head  to  prcjseut,  the  latter,  at  the  be- 
ginning of  labor,  is  prevented  by  the  pelvic  nari'owing  from  entering 
the  brim  of  the  pelvis,  and  is  usually  freely  movable.  The  conduct  of 
the  first  stage  of  labor  should  be  directed  to  jireparing  the  way  for  tho 
subsequent,  delivery  of  the  child.  To  this  end  every  pains  .should  be 
taken  to  prevent  rupture  of  the  membranes  until  the  cervical  dilata- 
tion has  become  complete.  Tlie  putieut  should  be  cautioned  against 
restless  movements  in  bed,  and  hxtiw  bearing  down  during  the  ])aius. 
Examinations  j^er  va«jiniim  should  be  made  with  great  care,  and  sljould 
be  avoided  except  wliere  absolutely  necessary.  The  largest-sized  Barnes 
dilator,  moderately  distended  with  fluid,  placed  in  the  vagina  to  exert 
counter-])ro8.*ure  upon  the  cervix,  is  at  times  of  use  where  the  mem- 
bmiies  have  a  tendency  to  j>rotrude  in  the  form  of  a  narrow  cylinder. 

Atteution  should  likewise  be  directed  to  faulty  positions  and  pre»- 
cntiitions  of  the  child's  heaii.  Should  these  be  dependent  n{>on  a 
pendulous  abdomen,  the  fundus  of  the  uterus  should  be  elevated,  and 
the  nnrnuil  relations  of  the  uterine  axis  maintained  by  a  suitably  ad- 
justed bauthige.     Excessive  lateral  obliquity  sliuuld  be  corrected  by 


"  DoBRN,  "  Uebor  kOnstliche  Fruligcburt  bci  engen  Bcdscn,""  "  Arch.  f.  Oynaek-," 
B(l.  sii,  p.  70. 

t  KtiNxr,  "  Funfiehn  FaSlc  der  kiinsllicben  Fruhgeburt";  Bebitiold,  ^'ZarSutiMQc 
(Ilt  kiinst lichen  Friiligcburt,"  "  Ardi.  f.  Gjnaek.,"  Bd.  vi.  Heft  2. 

\  SIiu<t:,  "  Proaiatm^  Labor  and  Vcmon,"  "Ediuburgh  Mod.  Jour.,"  toL  xix. 
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placing  the  patient  upon  tlie  opposite  side.  Shonld  transverse  nar- 
rowing require  a  deep  descent  of  tf»e  occiput,  this  can  be  furthered  by 
placing  the  woman  upon  the  side  to  which  the  occiput  is  directed. 
Whore,  on  the  other  hand,  it  is  desirable  to  promote  the  di[)  of  the 
forehead,  the  patient  should  Ix"  made  to  lie  upon  the  side  to  \Uiieh  tho 
diild'B  face  ir  turned.  The  reason  of  this  is  obvions,  as,  \rben  the 
treech  falls  to  a  given  side,  the  cephalic  polo  has  a  tendency  to  move 
in  the  opposite  direction.  The  right  use  of  position  as  a  corrective 
force  depends  uf>on  the  degree  of  uceurucy  with  which  the  character 
of  the  pelvic  deformity  is  estimated,  and  upon  a  projier  appreciation 
of  the  mechanism  appropriate  to  the  asccrtaiiictl  deformity. 

Where  the  sagittal  suture  looks  forward  toward  the  symphysis 
pubis,  so  that  the  {wsterior  parietal  bone  becomes  the  presenting  part, 
a  firm  compress  above  tho  pubes  may  be  advantageously  omplojied  to 
press  the  head  backward  and  approximate?  the  sagittal  suture  to  tho 
median  line. 

The  pains,  when  weak  and  inefficient,  phould  be  strengthened  by 
the  wai*m  vaginal  douche  ;  when  the  source  of  exaggerated  sulfering, 
they  sliould  be  mitigated  by  morphia,  by  rectal  injections  of  chloral, 
or  by  the  adminit^tration  of  an  aniBsthotie. 

Should,  by  good  fortune,  the  rupture  of  the  membranes  be  post- 
poned until  after  tho  completion  of  cervical  dilatation,  one  of  two 
contingencies  may  follow  :  J.  The  disfiroportion  betwpen  the  head  and 
the  fjclvis  may  prove  to  be  slight,  so  that  a  considerable  s^cgtnent  of  tho 
cranial  vault  may  be  felt  below  the  brim  ;  then,  provided  the  head  en- 
ters the  {x-lvis  in  conformity  with  the  mechanical  laws  dictated  by  the 
character  of  the  pelvic  deformity,  tho  expulsion  of  the  child  may  be  left 
to  the  natural  nterinc  forces-  2.  No  engagement  n)ay  take  jilacc,  tho 
head  continuing  fi-eely  movable  at  the  brim.  Under  such  cireum- 
fitancos  the  disproportion  may  be  assumed  to  be  considerable.  The 
physician  has,  therefore,  to  ask  himself  whether  he  sliull  await  the 
action  of  tho  pains,  in  the  cxjwctation  that  the  head  will  gradually 
adapt  itself  (o  the  pelvis,  or  whether  ho  shall  at  once  proceed  to  per- 
form version,  and  drag^  the  child  rapidly  through  the  straitened  diam- 
eters. The  forceps,  as  a  means  of  delivery  before  fixation  of  the  head, 
shuuld  Ik?  discarded,  not  because  it  can  not  be  employed  with  success, 
but  becaufc  its  use,  even  in  the  most  skillful  bauds,  is  extra-haz- 
ardous. 

The  question  of  waiting,  or  proceedin'^  at  once  to  version,  is  one 
tliat  will  always  be  decided  largely  by  tlio  individual  experiences  of  the 
accoucheur.  It  is,  however,  vain  to  deduce  rules  of  practice  from  the 
conduct  of  those  who  have  enjoyed  exceptional  opportunities,  and  wlio 
usual  ly  have  developed  exce})tional  skill  in  some  one  tij»ecial  direc- 
tion. It  is  to  be  remembered  that  in  contracted  pelves,  in  case  the 
pains  prove  inadequate  to  overcome  the  oljstacles  to  delivery,  the  alter- 
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natives  in  head  prcscntiitions  are  forceps  uiul  perforation.  Bat 
are  very  few  experienced  operators  who  have  not  a  more  or  less  per- 
sonal predilection  for  either  forceps  or  version,  and  tliiej  uuconscious 
bias  exercises,  necessarily,  to  some  extent,  a  determining  influence  upon 
their  choice.  It  is  well  known  that  there  is  hardly  any  subject  which 
has  been  the  source  of  so  much  heated  controversy  as  the  one  at  pres- 
ent under  discussion.  For  the  profession  at  large,  however,  there  is 
little  to  be  gained  from  the  spirit  of  partisanship.  The  general  prac- 
titioner rffpiires  instruction  not  only  in  the  e])ecial  advantages  po^ 
sessed  by  each  measure,  but  needs  to  hiive  jjresentod  to  his  attention 
parallel  statements  of  tlie  dangers  and  difficulties  from  which  neither 
procedure  is  free. 

Vertiion. — In  considering  the  application  of  version  to  the  treat- 
ment of  contracted  pelves,  it  is  well  to  state  in  advance  certain  points 
which  are  rarely  alluded  to,  probably  because  they  are  matters  of  tacit 
agreement  between  tlie  contending  parties  to  whose  disputes  we  main- 
ly owe  our  present  knowledge  in  relation  to  the  subject. 

The  first  of  these  points  is,  that  the  intent  of  the  operation  is  to 
save  the  life  of  the  child.  In  the  case,  therefore,  of  a  dead  child,  or 
of  one  in  wliich  the  heart-sounds  have  notably  begun  to  fail,  version 
affords  no  advantage  over  ijcrforation.  For  the  same  nfasou  the  c<iiidi- 
tions  must  be  such  as  to  hold  out  a  reasonable  hope  of  rapid  delivery 
of  the  child's  head,  without  the  infliction  of  necessarily  fatal  lesion«. 
Now,  there  does  not  appear  to  be  any  well-authenticated  case  of  the 
extraction  of  a  full-term  living  cliikl  after  version  through  a  flattenetl 
l>olvis  measuring  le:^s  than  two  and  three  quarters  inches  in  the  conju- 
gate diameter.  But  even  with  three,  or  three  and  a  quarter  inches,  the 
result  will  still  depend  upon  the  length  of  the  transverse  diameter. 
'J'lius,  in  extreme  degrees  of  the  justo-minor  pelvis,  with  the  reduction 
of  nearly  an  inch  in  all  ihe  diametors,  the  dilliculties  of  delivering  the 
after-coming  head,  even  with  the  aid  of  the  perforator  and  the  cephalo- 
tribe,  are  welhiigh  insurmountable.  Again,  the  contraction  should  be 
limited  to  the  iK'lvic  brim,  for,  where  it  is  continuous,  or  progressively 
increases  toward  the  outlet,  the  fate  of  the  child  is  not  even  doubt 
ful. 

The  other  j>oint  of  importance  is,  that  with  three  and  a  half  inches' 
and  upward  in  the  conjugate,  no  interference  is,  as  a  rule,  called  for. 
Since  it  has  beciune  the  custom  to  measure  pelves  with  accuracy,  the 
profession  has  learned  that  these  mfKleratc  degrees  of  deformity  exer- 
cise their  influence  not  so  much  in  a  mechanical  way  as  in  the  modi- 
fying effects  they  i)roduce  upon  hilnir.  A  large  proportion  of  the  cases 
terminate  spontaneously.  If  the  jiains  fail  prematurely,  the  conditiona 
are  generally  such  as  to  make  it  an  easy  matter  to  deliver  with  forceps. 
Difliculties  only  arise  where  the  head  is  unusually  large  and  incoi 
pressible,  or  in  faulty  positions,  such  as  the  anterior  dip  of  the  head 
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jngto-niinor  pelves,  and  the  prosentatiou  of  the  posterior  parietal  boue 
in  the  ilattcued  Yuriotied. 

Thus,  version  is  indicated  in  contracted  jjehea  only  where  the 
child's  hoart  Ijeats  with  nearly  miinipairod  vijjor,  and  iii  j)i.'lve;i  mciis- 
urin}^  between  two  and  three  ([uarters  and  three  aiid  a  half  inches 
antero-]>osteriorly,  with  the  contraction  limited  to  the  brim,  and  with 
Bufficieiit  anijjlitude  in  the  transverse  diameter. 

The  atlvantiitres  of  version  in  contracted  pelves  |rrow  out  of  the 
unquestioned  fact  tluit  the  after-coming  head  passes  more  readily  the 
contracted  brim  tlian  the  normal  head-first  presentation.  This  s\^\^e^^ 
rior  facility  is  attributable  to  the  entry  of  the  head  by  its  smaller 
bimastoid  diameter.  At  the  eanie  time,  the  Ironto-occipital  desconds 
in  the  transverse  diameter  of  the  pelvis. 
The  pressure  of  the  conjugate  is  encoun- 
tered by  the  bit^^mporal  diameter  of  the 
child's  head,  which  measures  a  half-inch  less 
than  tlio  hiparietal.  Tractions  upon  the 
trunk  of  the  child  hriii^  to  bear  simulta- 
neously pressure  tipoti  the  head  from  many 
points  in  the  jielvic  walls.  As  a  result,  bi- 
lateral tiatieniug  is  effected,  and  a  deep 
groove,  usually  near  the  coronal  suture,  is 
produced  in  many  cases  ujton  the  posterior 
cranial  surface  by  the  pressure  of  the  pro- 
jectins  promontory.  The  bulk  of  the  head 
ia  still  further  diminished  by  an  overriding 
of  the  bones  at  the  sagittal  suture,  and, 
where  the  transverse  diameter  is  insutTielent, 

by  the  crowding  of  the  occipital  beneath  the  parietal  bones.  A  reduc- 
tion of  the  cranial  contents  ia  brought  about  by  tlie  retreat  of  a  con- 
Bidenil)le  ]H)rtion  of  the  cercbnvspinal  fluid  into  the  spinal  canal.  All 
these  changes  are  induced  rapidly,  and  are  not  dependent  upon  tlie 
activity  and  strength  of  the  ntorine  paina. 

The  method  of  perfurming  version  and  extraction  in  contracted 
pelves  is.  with  few  moditicatious,  the  same  as  in  i»elvo8  of  normal  size. 
In  contracted  pelves  great  care  rc<|uire8  to  be  taken  lest  the  arms  be- 
come reflected  upward  to  the  sides  of  the  child's  head,  or  crossed  upon 
the  neck.  To  avoid  this  diftieulty  it  is  desirable  tu  introduce  the 
hand  over  the  abdomen  of  the  eliild,  and  bring  down  the  arms  before 
the  engagement  of  the  shoulders.  In  extracting  the  head,  tractions 
may  be  made  upon  the  lower  extremities  and  shoulders  according  to 
the  method  of  Kiwisch,  or  they  may  be  made  with  one  hand  upon 
the  shoulders,  while  two  fingers  of  the  other  are  inserted  into  the 
child's  mouth.  Prt>vided  by  either  of  these  methods  the  relation  of 
the  head  to  the  shoulders  is  such  that  no  twisting  of  the  neck  takes 


Fio.  207.— Bn.-*  oj  ekull :  M  M, 
biinodt'  'id  diumuUir. 
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place,  the  amount  of  force  that  can  be  employed  without  protlucinjEf 
fatal  lesions  is  often  something  astounding.  Thus,  Kokitauiky,*  ex- 
perimenting with  the  bodies  of  still-born  infants,  found  the  utmost 
strength  put  forth  by  two  men  upon  the  trunk  M-as  insufficient  to 
cause  rupture  of  the  vertebral  ligaments  nnd  separation  of  tho  artic- 
ulations. It  is  usual,  however,  to  combine  j)ressure  from  ubovo, 
exercised  by  a  skilled  assistant  upon  the  head  through  the  ubdonii- 
nal  walls,  with  tractions  from  below.  Schroeder  states f  that  this 
practice  is  coeval  with  podalic  version.     It  was  known  to  Celsus  ai 
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Fio.  SOS. — Uethod  of  employing  supnk-pubio  prcnfiuro.     Head  in  tho  pelvlo  cavity. 

(Mundd.) 

recommended  by  Ambroise  Pare.  It  has  found  warm  advtieiites  in 
Pugh,  Wigand.  Martin,  Kristeller,  and  in  this  country  in  Taylor  and 
Goodell.  Bntli  tlic  latter  gontlemen  have  made  valuable  suggestions 
regarding  tho  tt^chnical  management  of  dillicult  cases,  which  are  well 
worthy  of  special  mention.  Dr.  Taylor  I  at  fii*st  draws  tho  body  di- 
rectly backward,  while  thf  head  is  forced  by  supra-pubic  pressure 
downward  and  backward  into  the  pelvis.  So  soon,  however,  as  the 
head  begins  to  advance,  he  raises  the  body  of  the  child  and  directs 
pressure  upon  the  head  to  be  made  downward  and  forward  in  the  axis 
of  the  ouHet.  In  case  of  failure  or  delay,  lie  has  sometimes  succeeded 
by  intentionally  directing  the  back  of  the  child  to  the  sacrum,  and 
then  causing  the  occiput  to  be  pressed  downward  and  back^vard  into 

*  IloKiT4KSKY,  "  Wion.  mcd.  Prosso,"  1874,  No.  •45. 

f  SctmoEDER,  "liiimJbucli,"  6tc  Aufl.,  p.  307. 

t  Taylor,  "  ^Vll«t  i<>  ihc  Best  Treatment  in  ConirnctoJ  Pelves?  "  p.  28. 
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the  nearest  saero-iliac  space,  with  the  face  looking  upward,  while  trac- 
tion is  made  in  the  axis  of  the  outlet.  Dr.  Goodell,*  after  first  draw- 
ing in  the  direction  of  the  outtot,  with  the  assistant  pushing  down- 
ward and  backward,  reverses  the  direction,  and  sweeps  the  child's 
body  backward  upon  the  coccyx,  the  neck  likewise  being  forced 
downward  uud  backward  into  the  hollow  of  the  sacrum  with  all 
one*8  jtower.  Where  the  i>rojcction  of  the  promontory  is  not  very 
marked,  he  likewise  recommends  as  eonK-timcs  of  lussisiancea  punip- 
handlo  movement,  the  range  of  oscillation  extending  from  the  axis 
of  the  outlet  anteriorly  to  very  lirm  pri's^urc  on  the  coccyx  poste- 
riorly. 

It  is  obvious  from  the  foiTgoing  description  that  version  and  ex- 
traction in  contracted  pelves  expose  the  child  to  perils  of  no  insignifi- 
cant character.  Among  the  lesions  which  have  been  observed  as  a 
result  of  the  extreme  traction  force  necessary  to  bring  the  liead  rapidly 
through  the  narrow  brim  are  fracture  of  the  clavicles,  fracture  of  the 
humerus  in  difticult  arm-deliveries,  lacerations  of  the  eterno-cleido- 
mastoid  muscles,  rupture  through  the  substance  of  a  vertebra,  extrav- 
asations of  blood  into  the  cavities  of  the  head  and  trunk,  separation 
of  tlio  condyles  from  the  occiput,  and  of  the  squamous  portifui  of  the 
temporal  from  the  parietal  bones,  fi-actures  ami  dcfiressions  of  the 
skull,  and  rupture  of  the  stnnses  of  the  dura  mater. f  To  be  sure, 
many  of  tliese  accidents  are  not  inevitably  fatal,  but  they  do  not  by 
any  means  furnish  the  chief  sources  of  danger.  These  result  [)artly 
from  the  respiratory  efforts  which  are  always  excited  by  delay  in  ex- 
tracting the  after-coming  head,  and  partly  from  the  depressing  influ- 
ence exercised  upon  t!io  fetal  heart  by  pressure  brought  to  bear  upon 
the  base  of  the  brain.  | 

Having  thus  nia<le  out,  with  great  care,  a  full  bill  of  particulars, 
embracing  all  the  acknowledged  drawbacks  to  the  performance  of  ver- 
sion in  narrow  pelves,  wo  have  next  to  consider  how  far  these  associ- 
ated evils  tend  to.  invalidate  the  claim  of  version  to  be  regarded  as 
faciU  princeps  among  conservative  measures  of  treatment.  The  fol- 
lowing records  of  the  individual  experience  of  competent  o[ierdtor8 
will  help  us  to  solve  this  questinu.  Kormann  turned  in  nine  cases  of 
contracted  pelves.  Seven  children  were  born  living,  and  two  dead. 
All  the  mothers  recovered.*  Ijowenhardt  turned  in  twenty  cases  of 
contacted  pelves.  Seventeen  children  were  boru  alive,  and  three 
dead.     Only  children  that  outlived  the  first  week  were  counted  in  the 

•  Goodell,  "  Clinifsl  Memoirs  on  Turnin';  in  Coutraot«l  PcItcs/' "  Am.  Jour,  of 
Obslct.."  vol,  viii,  p.  211, 

\  C.  RcoK,  "  Vork-tzimgea  des  KJnd.>a  durch  Extraction  bei  Beckenla^,"  "Ztscbr.  f. 
GeburtBb.,"  Bd.  i,  p.  «8. 

X  DoriKN,  "  Uob<>r  PuKslo.sigkeit  dea  Kindca  wihrcnd  Estractioa  as  den  Filsacn," 
"An-li.  f.  Gyiinck.,"  Bd.  vi,  p.  a6P. 

•  KoKHLAMX,  "Arch.  L  Gynaek.,"  Dd.  Tii,  p.  13. 
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successful  cases.  The  iiiotl]ei*s  recovered.*  Goodell  reports  eleven 
cases.  Fuur  cliildnm  were  fdivo  at  birlh,  and  four  were  still  ;  liut,  nf 
the  latter,  one  was  extracted  through  a  jiohis  measuring  ouly  two  and 
a  half  inches  conjugate  diamoter,  and  in  one  the  case  wa,s  complicated 
by  eclainj)i?ia.  The  mothers  recovered.  Now,  not  to  go  hoyon*!  thci-e 
forty  cases,  we  obtain,  as  the  result  of  version,  thirty-one  living  in- 
fants, without  the  saeritieo  of  a  gingle  mother.  A  number  of  the 
women  in  whose  pi*eviou8  labors  craniotomy  had  been  found  neces- 
sary were  delivered  by  verision  of  living  ehildrt>n,  L<jwcnhardt  placed 
in  contra-^t  his  own  experience  with  the  forceps  in  narrowe*!  pelvce 
presenting  degrees  of  contraction  corresjKjnding  to  those  in  which  he 
had  resorted  to  ver.sion.  In  forty-five  deliveries,  sixteen  children  were 
born  dead  and  five  died  sliortly  after  birth.  Of  the  mothers,  tliree 
died,  while  twenty-one  suffered  from  puerperal  affections  of  greater  or 
less  severity. 

Now,  if  the  foregoing  testimony  represented  the  entire  truth,  there 
would  be  no  good  reason  for  discussing  other  plans  of  treatmenL 
They,  in  fact,  ahow  only  how  far  special  training  and  e.vi)erienec  will 
enable  an  operator  to  overcome  difficulties  by  dexterity  and  address. 
In  the  first  cjv*e  re[K>rted  by  Dr.  Goodell  the  child  was  ^jtilUborn.  In 
commenting  upon  the  cause  of  death  I>r.  Goodell  states  frankly : 
"Much  force  wus  needed  to  extract  the  head,  but  it  was  not  made  as 
promptly  and  cihciently  as  I  have  since  leuriiod  to  make  il."t 

AnutliLT  side  of  the  question  has  been  ]>a'scnted  by  BorinskijJ  wlio, 
al  the  instigation  of  Professor  Spiegelberg,  collected  the  sUitistics  of 
version  in  cuntraeted  pelves  from  tlie  Bresluu  Clinic  between  the  j'ears 
1865-18T2.  Ill  all  there  were  ninety-three  cases.  Thirty-four  chil- 
dren were  saved,  and  fifty-riinn  were  horn  dead,  or  died  soon  after 
birth.  Fifteen  mothers  lost  their  lives.  This  seemingly  disastrous 
showing  is  capable,  however,  to  a  certain  degree,  of  explanation.  Thus, 
twenty  of  the  lifty-nine  children  horn  still  died  before  version  wns 
attemjited.  In  nine  of  the  cases  the  transverse  as  well  as  the  conju- 
gate was  materially  diminished.  Of  the  children  delivered  through 
tiiese  llattened  generally  euutnieted  pelves,  only  one,  and  that  a  very 
small  one,  was  extracted  alive.  StilJ,  there  were  fifty-eight  cases  of 
version  in  ordinary  ihtttened  pelves,  with  the  result  that  just  one  half 
the  children  wire  born  dead.  In  only  three  of  tlie  fifteen  motliers 
who  died  was  the  fatal  result  ajiparently  connected  with  the  o])erB- 
tion.  In  the  others,  death  Wiis  due  to  spontaneous  rupture  of  the 
uterus,  plaeentji  pra*viu,  and  nephritis,  version  having  been  resorted 


•  L0WESH.1RDT,  "  Wendnii};  und  Gxti-action  das  domiaircnde  Vcrfalircn  bci  Dcckon> 
enge,"  *'  Arch.  f.  rtjnnck  ."  Bil.  vH,  p    in. 

f  Goodell,  '*Truii:i.  of  llie  IrKcmai.  Mud.  Congr.,"  PhiUdelphia,  1876,  p.  777. 

X  Dan4NKKt,  "  /mv  LclirL'  von  dor  Wcndutig  auf  di«  FUaec  bci  engen  Bcukcn,"  "  Arch. 
f.  Gynack.."  lid.  iv,  p.  '2.16. 
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to  because  of  tlieso  complications.  A  cousiderable  allowance  should 
be  made,  too,  in  the  cases  from  the  Brcslau  Clinic,  for  the  fact  that 
the  greater  part  of  them  took  ])lace  in  the  out-department  of  the  hos- 
pital, wlieri  they  were  under  the  charge  of  midwives,  who  rarely  send 
for  timely  aid  except  iu  the  presence  of  dangerous  complications.  In 
eighteen  instances  the  opcratiou  was  performed  on  account  of  pro- 
lapse of  the  cord,  and  in  eighteen  instances  because  of  some  maternal 
affection. 

Forceps. — In  presenting  tliis  less  favorable  side  of  version  in  con- 
tracted pelves,  it  is  well  incidentally  to  place  in  juxtaposition  the  re- 
sults of  the  high  forceps  operation  as  given  by  Dr.  Harold  Williams, 
in  a  recent  number  of  the  *•  American  Joiirnal  of  Obstetrics"  (.Tan- 
uary,  1870).  Williams  collected  one  hundred  and  nineteen  cases,  re- 
ported since  1858,  where  the  forceps  was  applied  to  the  head  above  tlie 
brim.  Of  the  mothers  nearly  forty  per  cent.,  and  of  the  children  over 
sixty  per  cent.,  i)erished.  The  nieclianicul  objections  to  the  use  of 
forceps  at  the  brim  are  obvious.  When  the  lieud  is  molded  to  the 
contracted  ])elvis  by  the  natural  forces,  the  head  passes  the  conjugate 
with  its  long  diameter  in  the  transverse  diameter  of  the  pelvis,  with 
the  two  font^iiK'lles  on  nearly  the  siime  level,  and  with  tlie  saj^ittal 
suture  looking  toward  the  sacrum.  The  posterior  i)arieti»l  bone  ro- 
tates aronud  the  promontory,  the  latter  producing  a  furrow  which 
runs  either  along  the  euronul  suturt>,  or  at  (irst  iu  front  of  the  )»ariotal 
boss,  and  later,  as  Ilex  ion  occurs,  forward  toward  the  frontal  bone. 
The  bilateral  compression  of  the  head  is  compen8at<?d  for  in  part  by 
A  lengthening  in  the  fronto-occipital  and  partly  in  a  vertical  direc- 
tion. 

The  forceps  nppliwl  iu  tlic  transverse  or  oblique  diameter  of  the 
pelvis  prevents  the  former  compensation  from  taking  place.  It  in- 
creases the  widtli  of  the  head,  and  thus  adds  to  the  difficulty  of  pass- 
ing the  conjugate.  Often  it  disturbs  further  the  normal  head  mechan- 
ism by  causing  premature  fle.xion  and  rotatiim  to  take  place.  In  each  of 
these  ways  it  augment*  the  ditficulties  of  delivery,  and  renders  neces- 
eary  the  em]>l(»ymcnt  of  an  increased  amount  of  traction  foTOC.  With 
forceps  applied  directly  to  the  sides  of  the  child's  iiead  I  have  had  no 
experience,  but  Dr.  (Joodell,*  who  has  clearly  pointed  out  the  objec- 
tions to  this  method  in  contracted  pelves,  has  shown  that  they  inevi- 
tably produce  flexion,  and  cause  the  largo  biparietal  diameter  to  pass 
through  the  narrow  ci>njugate.  So  long  as  the  head  does  not  engage 
at  tiie  brim,  there  is  no  rivalry  between  version  and  forceps.  The 
latter  should  be  placed  under  the  ban  as  hardly  less  dangerous  than 
the  Civjiarean  section. 

Expectant  Treatment. — Now,  let  us  suppose  that  after  rupture  of 

•  GooprLL,  "  L»bor  in  Xarrow  Pelves,"  "  Trans,  of  the  Intcmitt.  Med.  Congr.,"  Phlla.* 
(Ivlpbia,  1870,  p.  7SS. 
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tlie  membranes  it  is  decided  to  resort  to  neither  forceps  nor  Ter»08« 
but  to  adopt  an  ex]>ectant  course,  until  circum^^tauces  arise  which  shall 
render  active  interference  necessary.  It  is  certain  that  a  verj*  cou-vid- 
erablc  portion  of  hiborg  in  contracted  pelves  terminate  spontaneoitsJy. 
Winckel*  reports  twenty-three  eases  in  tlie  Dresden  Maternity  in  18T3, 
•ind  twelve  cases  iu  1874-'75,  Of  the  thirty-Jive  cases,  two  mutheni 
and  three  children  died.  Osterloli  f  repprtod  one  hundred  aud  thirty- 
nine  cases  from  the  Lcipsic  Maternity,  between  the  years  1863-18W 
inclusive.  There  were  one  hundred  and  five  cases  where  the  i)eIvM 
measured  from  tliree  to  three  and  a  h;ilf  inches.  Of  one  hundrcnj  and 
six  children,  seven  died.  Of  the  mothers  four  died.  In  thirty-four 
coses  where  the  pelves  measured  over  three  and  a  half  inches,  two  cbi]- 
dren  died.  All  the  mothera  recovered.  There  were,  however,  forty- 
two  cases  in  all  of  imcrpcnil  disease  terminating  in  recovery.  Borinski 
reports  from  the  Breslau  Clinic  two  hundred  and  thirty-threo  spon- 
taneous delix erics  iu  contracted  pelves,  with  one  hundred  and  ninety- 
two  living  cliildrcn.  There  were  ten  maternal  deaths,  but  four  were 
from  non-puerperal  intercurrent  affections.  'J'hns,  in  three  large  ma- 
ternity hospitals  there  wore  in  cases  of  contracted  pelves  four  hundred 
and  seven  spoiit^^neous  deliveries,  with  the  loss  of  fifty-thrco  children, 
and,  from  puerperal  diseases,  of  twelve  mothers,  the  hitter  represent- 
ing very  nearly  the  usual  mortahty  in  lying-in  hospitals.  Even  in 
pelves  measuring  less  than  three  inches,  now  and  then,  the  spontaneoue 
birth  of  a  smal!  living  child  takes  place. 

If  we  examine  these  results,  we  find  that  under  favorable  circnm- 
sUmccs,  in  all  hut  the  extreme  forms  of  pelvic  contraction.  Nature  will 
do  her  own  work  with  the  least  expense  of  infant  life,  and  with  a  rela- 
tively small  mitternal  mortality.  On  the  other  hand,  the  long-contin- 
ued pressure  u(ton  the  ])arturient  canal,  incident  to  the  molding  and 
adaptation  of  the  head  to  the  narrow  pelvis,  yields  a  large  contingent 
of  inflammatory  affections,  which  complicate  the  pnerperal  period  and 
protract  the  convalescence.  By  favorable  circumstances  wo  mean  a 
prescntiition  and  pfjsition  of  the  child's  head  suited  to  the  form  of  the 
pelvis,  and  a  suHicient  degree  of  uterine  activity.  KeetiHcation  of  a 
faulty  position  of  the  head  after  the  rupture  of  the  membranes  is 
always  a  matter  difficult  of  accomplishment.  In  case,  thercfoi-e,  the 
brow  presents,  or  the  head  engages  with  an  excessive  degree  of  lateral 
obliquity  (sagittal  suture  looking  forward  toward  the  pnhes,  or  back- 
ward toward  the  promontory),  in  place  of  wasting  time  in  futile  efforts 
at  correcting  the  malposition,  version  should  be  promj»tly  j»erformcd. 
In  prolapse  of  tlie  cord,  which  occurs  in  about  six  jier  cent,  of  tJie 
cases,  the  indication  would  clearly  1x3  versiou  rather  than  replacement, 

•  WixcKEL,  "  Hericlitc  imd  Stiidien,"  1874-'76. 

f  OsTCiaoH,    "  Eiol^  Jjfitrilgc  zu  ilon  spontAn  rerlaufcndeu   Gcburtcu  bei  co|;clB 
Bccken,"  "  Arch.  f.  Gyimek.,"  Bd.  iv,  p.  620. 
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n  eclampsia  and  face  presentationa  most  operator  would  preferably 
resort  to  version. 

Thus,  we  have  finally  the  field  of  controversy  between  version  and 
other  plans  of  treatment  narrowed  down  to  cases  in  which,  after  rupt- 
ure of  the  membranes,  the  head  remains  above  the  briiu,  but  (he  con- 
ditii»ns  are  such  that  Nature  is  capable  of  overcoming  the  mechanical 
ditliculties  of  delivery  providing  that  the  labor-pains  are  sufliciently 
energetic.  There  is  always  an  element  of  chance  in  this  la,st  condition, 
which.  Iiowever,  is  an  essential  one.  If  the  pains  are  weak  and  pow- 
erless, it  may  be  possible,  even  hours  after  rnptare  of  the  membranes, 
when  the  head  has  not  become  fixed,  to  still  accomplish  version.  More 
equLMilly.  however,  as  the  head  but  incompletely  fills  the  lower  seg- 
ent  of  the  uterus,  the  waters  escape,  the  uterus  retracts  uj>ou  the 
fcstus,  the  cervix  becomes  oedematous  and  tender,  and  after  a  time 
the  temi^>eraturc  and  pulse  rise,  betokening  the  presence  of  danger. 
Sometimes  the  retraction  of  the  uterus  ends  in  the  withdrawal  of  the 
cervix  over  the  child's  head,  and,  in  the  failure  of  the  latter  to  de- 
scend into  the  iwlvis,  the  vagina  is  drawn  upward,  and  subjected  to  a 
jwrilous  degree  of  tension.  It  is  easy  to  see  that  under  such  cir- 
cumstances the  time  for  version  is  past,  and  craniotomy  is  called  for. 
Because,  therefore,  where  labor  is  left  in  contracted  pelves  to  tPie  s]K)n- 
tatieous  efforts  of  Nature,  in  a  certain  proportion  of  cases  the  insuf- 
ficiency of  the  labor-pains  leads  to  the  necessity  of  sacrificing  tlio  child, 
there  will  always  bo  operators  who,  confident  in  their  own  skill,  will 
prefer  to  turn  soon  after  rupture  uf  the  membranes,  that  they  may 
JiLcep  in  their  hands  the  control  of  the  delivery.  The  bulk  of  pro- 
ional  men  will,  on  the  contrary,  so  long  as  epontaneous  delivery 
is  probiibk',  jjrufL'r  to  wait,  even  tliough  by  so  doing  they  may  eventu- 
ally find  themselvei<  obliged  to  fall  back  upon  the  perforator  and  the 
crotchet. 

When  the  birth  of  the  child  is  left  to  the  contractions  of  the 
uterus,  rei^nforcpil  by  the  expimtory  muscles,  the  physician  should 
assume  the  nile  of  a  watchful  spectator.  Safety  to  the  mother  and 
the  child  requires  that  the  time  of  the  passage  of  the  head  through  the 
bony  canal  should  not  be  too  prolonged.  So  long  as  the  head  de- 
scends steadily,  however  slow  the  progress  may  be,  in  case  no  compli- 
cations demand  speedy  extraction,  the  physician  should  await  the 
results  of  uterine  activity.  Should  the  pains  grow  weak  and  inef- 
ficient, they  may  be  etimulat^'d  by  the  uterine  douche,  the  introduction 
of  the  catheter  into  the  uterus,  and  by  small  doses  of  ergot  or  the 
viscum  album,  provided  the  inertia  is  not  the  result  of  pathological 
changes  in  the  uterine  tissues. 

When  the  advance  of  the  head  ceases,  either  from  failure  of  tho 
pains  or,  as  in  justo-minor  pelves,  from  the  growing  resistance  of  the 
pelvic  outlet,  the  rule  should  be  to  relieve  the  soft  parts  of  the  mother 
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as  speedily  iis  possible  from  the  pressure  of  the  child's  hcacL 
lire  too  kmg  continued  euds  in  oedematous  swelling,  softening'  of  the 
tissues,  arrest  of  circulation,  and  oventuuJly  in  necrosis  and  pungrene. 
When  the  integrity  of  the  lower  segment  of  the  uterus  has  been  im- 
paired to  any  extent,  perforation  should  be  resorted  to,  and  the  child 
Micrificed  to  the  interests  of  the  mother.  If,  on  the  contrary,  the 
changes  are  insignificant,  and  the  meelmnical  difficulties  not  insnpcr- 
able,  by  the  use  of  forceps  it  may  be  possible  to  save  the  life  of  both 
mother  and  ehild.  But  to  avoid  the  first-named  cruel  alternative,  the 
forceps  should  be  applied  so  soon  as  the  requisite  conditions  for  its 
employment  are  readied.  Of  course,  as  the  forceps  ia  used  solely  to 
save  fetal  life,  in  case  the  feeble  heart-action  of  the  child  gives  warn- 
ing of  imiicnding  asphyxia  the  interests  of  the  mother  are  to  be  tilooo 
consulted, 

In  estimating  the  mechanical  difficulties  to  bo  overcome  bv  the 
forceps,  it  is  necessary  to  determine  how  far  engagement  has  taken 
place.  Litznianu*  recommends  tluit  the  physician  ascertain  by  inter- 
nal examination,  combined  with  external  pal])ation,  both  the  sir.©  of 
the  segment  of  the  cranium  below  the  brim  and  how  much  of  the 
head  remains  to  undergo  compression  before  it  cau  enter  the  I>elvi3. 

In  ordinary  llattened  pelves,  Litzmann  found  that  iu  three  fourths 
of  all  the  cases  the  pains  alone  sufficed  to  overcome  the  resistance  of 
the  brim.  When  the  hea<l  had  so  far  descended  that  the  sagittal  svtture 
had  pivssed  from  three  to  four  fiftlis  of  an  inch  below  the  promontory, 
and  tlie  boss  of  tire  anterior  parietal  bone  could  be  felt  with  ea*e 
behiud  tlie  symphysis  pubis,  extraction  with  the  forceps  was  a  task  of 
no  great  difficulty,  even  if  before  its  application  flexion  had  not  begun 
to  take  place. 

In  generally  contracted  flattened  jielves,  it  is  desirable  that  the 
head  should  be  transverse  and  well  flexed,  with  the  jmsterior  parietal 
bone  at  least  three  fifths  of  an  inch  below  the  promontory.  With  the 
forehead  and  occiput  resting  upon  the  side-walls  of  the  pelvis,  the 
sagittal  suture  near  the  promontory,  and  an  ear  felt  behind  the 
symphysis  pubis,  the  prospects  of  forceps  operations  are  extrcmelj 
dubious. 

In  justo-minor  pelves  of  moderate  extent  (conjugate  three  and  a 
half  iuches),  the  failure  of  the  ]min.s,  which  forms  the  neces'sity  for 
forceps,  is  rather  the  result  of  the  paralyzing  effect  of  the  pressure  of 
the  bony  canal  upon  the  entire  circumference  of  the  cervix  than  of 
the  absolute  degree  of  pelvic  contraction.  The  heads  descends  in  a 
state  of  conijik'tc  tk-xion,  with  the  large  fontanelle  at  the  pelvic  brim. 
If.  aii  the  head  advances,  the  small  fontanelle  moves  from  the  medu 
line,  and  the  largo  fontanelle  becomes  accessible  to  the  finger,  it 

*  LiTZMANN,  "  Uuhcr  die  Bcbnn<llung  dcr  Gcbart  bei  engcm  Dvcken,'*  \'olktiiatin'a 
••  Swnral.  klin.  VOrtr.,"  pp.  716  <rf  uq. 
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likely  that  tho  jwlvis  widens  toward  the  outlet.     If  the  forceps  eerrea 
only  to  bring  the  fontanolle  down  still  <leopcT,  iinti  to  incroaae  the 

declivity  of  the  sagittal  suture,  the  opposite  condition  obtains,  which 
may  frustrate  the  delivery.* 

In  flnttcnotl  pelves  the  forceps  should  be  applied  as  nearly  as  pos- 
sible to  the  fronto-oceipital  diameter  of  the  head,  as  the  latter  needs 
to  desccTid  into  the  transverse  diameter  of  the  pelvis.  When  applied 
obliquely  it  tenils  to  cause  prematuiti  rotation,  which  iucrcawcs  the 
diHii'tiltiea  of  extraction.  In  justo-minor  i)eive3  tlie  direction  of  tlio 
blades  is  of  less  importance,  as  tho  bead  often  descends  spontaneously 
in  an  oblique  diameter.  Success  iu  high  forceps  oix'rations  depends 
U])on  the  degree  of  accuracy  with  which  tho  tractions  are  made  in  the 
axis  of  tho  pelvis.  With  tho  long-curved  furceps,  it  is  especially  dif- 
ficult to  fullill  this  re<inirement  at  the  BUi)erior  strait.  Even  when  the 
diroctions  to  draw  vertically  downward  are  faitlifnlly  carried  out.  a 
considerable  portion  of  the  force  is  expended  in  the  pressure  of  the  for- 
ceps upm  the  soft  tissues  lying  between  tboni  and  the  anterior  jiclvic 
wall.  In  careless  hands  this  pressure  is  capable  of  intlicting  a  great 
deal  of  injury,  particularly  where  the  blades  of  the  forceps  arc  passed 
within  an  imperfectly  dilated  cervix,  and  where  they  project  somewhat 
beyond  the  child's  head.  Various  devices  Imve  been  invented  to  cor- 
t  this  defective  working  of  tho  inetrument.     Pajot  recommends 

ilacing  the  loft  hand  upon  the  lock  to  make  pressure  backward,  while 
with  the  right  hand  tractions  arc  made  downward  and  somewhat  for- 
ward. I  have  generally  suecwdcd  by  exerting  a  stiiall  amount  only  of 
force  at  each  traction,  watcliing  at  the  same  time  with  great  care  the 
direction  of  the  blades  in  the  pelvis.  This  method  is  pretty  safe,  and 
in  the  end  generally  succc.s'sful,  but  often  retiuircs  a  very  considerable 
outlay  of  time  and  patience.  A  pair  of  straight  forceps,  as  recom- 
mended Dr.  I.  E.  Taylor,  will  often  enable  one  to  draw  more  directly 
in  the  axis  of  the  brim,  and  will  succeed  when  the  carved  forceps 
liave  had  to  be  abandoned.  Of  lato  I  have  been  in  the  habit  of  using 
Tamier  forcejis  in  high  ojverations,  and  am  able  U>  give  it  my  cordial 
approval.  The  blades  always  swing  iu  tlie  tninvereo  diameter  of  the 
pelvis,  while  the  traction  force  is  exerted  as  nearly  as  possible  upon 
t}»c  center  of  the  chitd'K  head.  A  few  trials  will  convince  the  most 
prejudiced  oppmcnt  of  the  Tarnicr  forceps  that  it  will  at  tlie  supe- 
rior strait  bring  the  head  to  the  floor  of  the  pelvis  in  much  less  time, 
and  with  a  less  ex}X'nditnru  of  force,  than  can  bo  accomjilished  by  other 
methods. 

The  dangers  from  the  forceps  in  contracted  jx-lves  are  due  not 

so  much  to  the  pressure  it  makes  directly  npon  tho  child's  head  and 

the  jK'lvic  walls  as  to  the  comiiensatory  bulging  of  the  head  in  its 

transverse  diameter.     When  the  head  is  fixed  at  the  brim  and  the  for- 

*  LiTZMAN.v,  "Ucbcr  <11,'  Bcbandlnn^  der  nt-burt  bci  cngora  Beckon." 
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ceps  is  applied  to  the  forehead  and  occiput,  it  ia  evident  that  the  onlj 
change  of  form  that  can  take  placo  is  in  a  vertical  direction,  Siifetj 
in  delivery  requires  that  there  should  be  no  sudden  augmentation 
of  tlie  bilateral  pressure,  which  would  uecessaril)'  deepen  the  farrow 
mado  by  the  promontory  upon  the  posterior-lying  parietal  bone,  and 
imperil  the  integrity  of  the  maternal  tissues  oonlined  at  the  conjugate 
between  the  promontory  and  the  pubee.  Until,  therefore,  the  bead 
has  pa^ssed  the  narrow  strait,  tractions  should  be  made  with  modcrato 
force,  and  with  ehort  periods  of  iutermittcnce.  After  the  head  has 
once  descended  to  the  floor  of  the  pelvis  the  forceps  should  be  removed, 
and  the  head  be  allowed  to  rotate  into  the  conjugate,  then  a  force]»8  of 
any  pattern  may  be  adjostcd  to  the  sides  of  the  head  should  further 
aid  be  required  to  complete  delivery. 

So  far  wc  have  considered  cases  in  which  the  cervix  w.is  suf- 
ficiently if  not  completely  dilated  before  rupture  of  the  membranes. 
If,  as  is  very  common,  the  membranes  rupture  prematurely,  the  diffi- 
culties and  risks  to  both  motfierand  child  are  greatly  increiused.  With 
rupture  come,  as  we  have  already  seen,  escape  of  the  auuiiotic  fluid, 
retraction  of  the  uterus,  and  interference  in  the  utero-placeutal  cir- 
culation. With  an  undilated  oa  externum  the  cervix  is  stretched  by 
the  head,  and  its  thinned  tissues  are  subjected  to  pressure  from  the 
symphysis  ami  promontory.  Delay  leads  to  arrest  of  circulation  and 
necrosis  at  the  iwints  of  i)i"essure,  but  here  version  and  forccpss  are 
alike  impracticable.  This  leaves  as  the  only  alternatives  perforation 
and  the  Ciesarean  section.  Timely  aid,  therefore,  in  such  Cii-  "  '<\ 
be  extended  before  a  dangerous  condition  is  reached.     My  In  r- 

enco  just  after  rupture  ia  the  Barnes  dilator,  which  not  only  serves  to 
expand  tiie  cervix,  but,  when  employed  promptly,  heljis  to  previmt 
the  escajve  of  tlie  amniotic  fluid.  Xext  to  the  Barnes  dilator,  and  itt 
s])ccial  utility  wlien  the  waters  have  already  escaped,  I  would  pJAce 
the  long,  uarrow-bladed  forceps  of  Dr.  Taylor  for  introduction  through 
the  undilated  os.  With  it  the  bead  can  be  grasj>ed,  and,  when  made 
to  descend  and  1lien  allowed  to  recede  in  alternation,  oftentimes  the 
rounded  crania!  surface  will  efficiently  act  as  a  dilating  bod}',  and  se- 
cure such  a  degree  of  expansion  as  will  pave  the  way  for  the  safe 
adoption  of  other  methods  of  delivery. 
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CHAPTER  XXVII. 

RARE  FORMS  OF  PELVIC  DISTORTION. 

The  Xiif^le  oblique  pclvia :  morbiti  anatomy,  ctiolo;^,  diognodiat  niecbanism  of  labor  in, 
I>rognosi-«,  treatment. — Tbo  kyphotic  pelvia:  morbid  anktonij,  etiolog>-,  diogtiosiR, 
|trogno»i». — >S<H)!ii>-rae1iitic  polvU:  anatomical  chanustera. — RobertV  pelvis:  auuto- 
iny,  etiology,  iliu^iosi^,  prognoab. — SpondjIoUsthetic  pelris:  anatoinical  charautcra, 
diugnoslA,  prognosiA. — Funiicl-^haped  pelvia. — Osteomoladx — ^PeWis  narrowed  by 
CXuHtosoa. — Divided  symphysis. 

I.   The  Naegele  Obuqie  Pelvis. 

This  variety  of  deformed  j>elvi8  derives  its  name  from  the  author 
who  first  syBtematically  studied  it  and  called  attention  to  its  imiH>r- 
tance  a.?  a  cause  of  obstructed  labor. 

Morbid  Anatomy. — The  puthological  eharacters  peculiar  to  this  va- 
riety of  deformed  pelvis  are,  according  to  the  classical  description  of 
XiU'gelo,*  tI>o  fnlli>wiii«r  :    1.  Complete  onchylosis  of  one  t^ucru-iliac 


Flo.  900.— Naegele  oblique  pelvia.    (From  apedmeii  in  the  Wix-.t  Mucvum.) 

Bjijchondrosig,  or  osscons  union  between  the  sacrum  and  one  os  innomi- 
natum.  2.  Destruction  or  defective  development  of  the  lateral  half  of 
the  sacrum  and  smaller  caliber  of  the  anterior  sacral  foramina  on  the 
ancliylosed  side.  3.  Diminished  breadth  of  the  os  innomiuatiim  and  of 
the  eacro-ficiatic  notchoa  on  the  same  side.  The  articular  facet  of  the  ili- 
um, which  corresponds  to  the  sacral  auricular  surface,  is  less  clnn^rated 
than  on  tlie  non-anchylot!ed  side.  4.  Tiie  sacrum  is  displaced  toward 
the  anchylosed  side,  and  its  anterior  surface  is  turned  in  that  direction. 
The  pubic  symphysis  is  pushed  to  the  healthy  side,  and  is,  therefore, 
not  directly  oi>positc  the  promontory.  5.  The  internal  surface  of  tho 
OS  innominatum  on  the  deformed  side  is  flatter  than  the  correspond- 

*  Naioklx,  "  Das  MhriigTcrengteB  Bedwii,"  Mains,  1650,  p.  7. 
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ing  sound  bone,  and  the  linea  iHo-pedinea  is  but  glightly  cni 
6.  The  sound  side  of  the  jielvis  is  not  of  an  entirely  natural  shupo, 
is  shown  by  the  fact  that  its  ilio-pectinoal  line  is  straighter  posteriorly, 
and  more  cun'ed  anteriorly,  than  in  a  normal  pelvis.  7.  The  resulu 
of  the  deformities  mentioned  are  : 

(rt)  That  the  pelvis  is  contracted  iu  that  oblique  diameter  meas- 
ured by  a  line  passing  from  the  acetabulum  of  the  anchylosed  side  to 
the  opposite  sacro-iliac  joint,  while  the  other  oblique  diameter  is  not 
shortened,  but  even  elongated  in  extreme  cases,  [h)  That  the  di*- 
tance>t  ln^tween  the  promontory  and  either  acetabulum,  and  tho^  be- 
tween the  apex  of  the  sacrum  and  the  spine  of  either  ischium,  mcadarod 
from  the  affected  side,  are  less  than  the  corresponding  distances  on  the 
other.  {(•)  That  tlie  distances  between  the  tuber  ischii  of  the  anchv- 
losed  siile  and  the  jjosterior  superior  spinous  process  of  the  opposite 
ilium,  and  those  between  the  spine  of  the  last  lumbar  vertebra  and  the 
anterior  superior  sjjinous  process  of  the  diseased  side,  ore  shorter  than 
the  corresponding  distances  on  the  o]>posite  side,  (rf)  That  the  distance 
of  the  superior  posterior  iliac  spine  of  the  anchylosed  side  from  the 
lower  border  of  the  symphysis  pubis  is  greater  than  that  between  the 
symphysis  and  the  opposite  posterior  su})erior  spinous  process.  (<»)  That 
the  Walls  of  the  pelvic  cavity  converge  below,  and  that  the  pubic  arch 
is  narrowed  and  ajjproxi mated  to  the  type  of  the  male  arch.  (/)  That 
the  acetabulum  of  the  flattened  side  is  dii-ected  farther  forward  than  ih 
normal,  while  the  opposite  acetabulum  looks  almost  directly  oatwanL 
We  may  add  that  the  anterior  surfaces  of  the  bodies  of  the  lumbar  ver- 
tebriB  are  directed  toward  the  anchylosed  side.  The  ilium  is  higher, 
steeper,  flatter,  and  reaches  farther  backward  on  that  side.  The  pubic 
arch  looks  toward  the  flattened  side.  The  conjuynta  vera  is  somewhat 
elongated.  The  transverse  diameter  is  shortened  at  the  inlet,  and  its 
shortening  progressively  increases  as  the  outlet  is  approached.*  The 
08  innominatura  of  the  healthy  side  is  somewhat  displaced  outward, 
and  13  more  markedly  curved,  lience  the  venter  of  the  corresponding 
ilium  is  directed  moi*e  anteriorly  tlian  that  of  the  anchylosed  side. f 
The  deformity  is  most  apparent  at  the  inlet,  which  is  compared  by 
Naegole  to  an  oblique  oval  figure.  The  tuber  isehii  on  the  anchylosed 
side  is  higher,  and  directed  more  posteriorly  and  internally  than  nor- 
mal. This  description  will  also  apply  to  the  ordinary  oblique-ovate 
pelvis,  except  so  far  as  the  anchylosis,  which  is  the  distinguishing 
feature  of  the  Naegele  oblique,  is  concerned. 

Etiology. — The  essential  cause  of  oblique-ovate  pelvis  in  general 
is  continuous  pressure  directed  against  one  of  its  lateral  balvea,  the 
weight  of  the  trunk  falling  predominantly  or  exclusively  upon  the 
lower  extremity  of  the  deformed  side,  and  leading  to  displacement  and 


*  SCIIHOKDKE,  "  Lc'hrb.,"  p.  SWO. 

t  LirzMANx,  "  Die  Formcn  d  Bcckens,"  Borlio,  1861,  p. 
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distortion  of  the  pelvic  bones.  The  conditions  producing  this  pre- 
dominant unilaterul  pressure  are  tubulated  by  Litzuiann*  as  follows  : 
1.  Liiteml  spinal  curvature,  usually  of  rachitic  origin.  2.  Impeded  or 
entirely  abrogated  function  of  one  lower  extremity.  In  this  case  the 
(k'formity  will  affect  that  side  the  lower  extremity  of  which  is  intactf 
The  impairment  or  loss  of  function  may  result — {a)  from  unilateral 
hip-disea«e ;  {b)  from  amputation  of  one  lower  extremity ;  {c)  from 
an  old  dislocation  of  the  femur  upward  and  backward.  3.  Unsym- 
metrical  pacrum.  produced  by  defective  development,  or  by  atrophy  of 
one  sacral  latenil  nniss — (a)  as  the  result  of  a  defect  in  the  original 
formation  ;  (A)  aa  the  result  of  abnormal  coalescence  of  the  sacrum 
and  ilium  in  early  life,  whereby  the  growth  of  both  was  hindered  ;  (<r) 
a»  the  result  of  a  loss  of  substance  from  caries.  Spiegelberg  J  calla 
attention  to  Lambl's  statement  that  primary  asymmetry  of  the  sa- 
crum  may  be  due  to  coalescence  of  the  sacnd  lateral  masses  and  the 
transverse  processes  of  the  last  lumbar  vertebra,  whereby  the  outward 
growth  of  the  former  is  impeded.  He  also  emphasizes*  the  fact  that 
simplo  chronic  arthritis  of  the  sacro-iliac  synchondrosis  produces  sa- 
cral asj'mmetry,  without  anchylosis,  by  inducing  contraction  and  atro- 
phic sclerosis  of  the  contiguous  osseous  tissue.  The  continued  use  of 
one  shortened  lower  extremity  is  another  cause  of  excessive  pressure 
upon  the  corresponding  side  of  the  pelvis.  When  this  condition  ob- 
tains, the  deformity  will  be  on  the  side  of  the  shortening.  The  sacro- 
iliac synostosis,  which  has  bceu  alluded  to  aa  the  distinguishing  char- 
acteristic of  the  Naiegolo  oblique,  as  contrasted  with  the  other  forms  of 
the  obli<|ue-ovate  pelvis,  is  sometimes  the  primary  deformity,  a»  will  be 
seen  from  the  foregoing  etiological  table.  The  coalescence  of  the  joint- 
surfaces  is  never,  however,  congenital,  iMJcause  the  articulation  is  fully 
formed  before  the  apiwanvnce  of  the  centers  of  ossification  for  the  sa- 
cral lateral  masses.  Nor  can  the  synostosis  be  referred  to  involvement 
of  the  joint-surfaces  in  the  jirocess  of  ossification,  since  this  does  not 
occur  in  any  true  joint.  The  disappearance  of  the  joint-cavity  must, 
therefore,  be  referable  to  an  inflammatory  process,  resulting  in  adhe- 
sion of  the  opposed  articular  surfaces.  The  inflammation  may  be  either 
of  traumatic  or  of  strumou?<  origin.  The  results  of  unilateral  pressure 
npon  the  pelvis  will  deix'ud  upon  the  amount  of  pressure  exerted,  the 
resistance  of  the  bones,  and  the  firmness  of  their  connections. 

Diagnosis. — The  attention  of  the  obstetrician  will  be  directed  to 
the  possibility  of  the  existence  of  the  oblique-ovate  pelvis  when  the 
subject  limps  and  presents  an  inequality  in  the  height  of  the  hips  or 
eridences  of  antecedent  gluteal  abscesses.  The  diagnosis  is  assured  by 
a  physical  examination,  which  shows,  in  the  first  place,  the  distance 

•  LrTZM*s:«,  op.  eit.,  p.  68.       f  GtrasxROW,  "Arch.  f.  Oynaek,,"  Bd.  xi,  1877,  p.  264. 

^  SnsnKLBuia,  "Lehrb,,"  p.  47*. 

*8risoiLBKao,  "  Arch.  f.  Gjnaek.,"  ii,  1871,  pp.  159  et  leq. 
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botwct'ti  tht'  spinous  process  of  the  last  lambar  vertebra  and  the  ptm- 
tcrior  sujierior  sjiinoiis  process  tu  be  considerably  less  on  the  tleformed 
thau  ou  the  he:ilthj  side.  The  absence  of  this  sign  is,  howeTer,  do 
proof  of  the  uon-existeuce  of  the  deformity.  The  distorted  ilitnn  is 
higher  than  the  other,  and  projec-ts  farther  posteriorly  than  is  normaL 
A  vuj^inn]  exumiuatiou  reveals  the  straight  course  of  the  ilio-pectioMl 
line  ou  the  side  of  the  anchylosL:;,  the  deviation  of  the  sab-pubic  arch 
tovard  tliat  side,  a  dis{>arity  in  the  distances  betveen  tbe  iM^iiado 
spines  and  the  apex  of  the  sacrum*  and  the  deviation  of  the  promoo* 
tory.  Naogele  *  suggested,  for  the  completinu  of  the  iiagaooB,  iht 
application  of  the  following  measurements,  which  are  equal  on  botk 
sides  in  the  normal,  but  different  in  the  obliqne-oTate  pelTis  :  1.  The 
distance  of  the  tuber  ischii  of  one  aide  from  the  poctmor  ^nperior 
iliac  8{aQ0  of  the  other ;  on  the  defomed  ade  it  is  abofter.  ^  That 
thm  the  anterior  mperior  to  the  foekaner  niperior  tfiae  of  the  other 
tide ;  shorter  from  the  anterior  spine  of  the  deformed  side.  3.  That 
Ann  the  apiaeof  Uw  lert  himbtr  Tertehn  to  the  sntenor  eapehor 
ipinoiasproeeaiQf  t]Mauke8ide;]eBBaiktheeoBlneCedade.  4.  That 
Unm  the  trochaater  m^or  to  the  opposite  poeterior  a^xnor  spinona 
pwe— ;  Aoeier  whio  aw— led  twam  the  afceted  aide.  &.  That  from 
llie  oadcr  saitee  oC  tha  lyphjaa  pahie  to  tha  perterioe  saperior 
aiaft  ipiae ;  leagw  oa  tha  aamaed  aMa.  Thaae  aMaaafemeats  an 
aai^  tt  vnH  ia  iwll  aflred  eases,  sad  bmj  lead  to  sEroaeoos  eoa> 
daaioae  it  other  diaeaBM   of  the  hoaes  he  limaltaaeoaalj  preaeai. 

■Mfeuiai  sT  Uk«.— The  aasehsaiaaa  of  the  huth.  ia  aa  oUiqaa- 
aaMte  pcHia.  m  the  lailBvii^:  If  the  |iiiiiiiil  rj  be  icoaattag,  the 
MgiMal  OTtaia  el  Ike  iMal  ciaaiaM  calMS  Ihe  aalet  pMalld  lo    ' 

^^^^^_  ^^^K   ^^iks^A   ^^M^^k   ^^^^Aw  ^l^fe^   #^^^  ^^^^A^mI    ^^^^kv^    i^ 

T*  "^    I  iT-  I  Ti  I  ir%iiilj  tmm  is  i  t^  Tiff  i^n  waitiLii, 

»  Idbara^ha  aaaflMab,    Shaaii  tfce  p>ina>  Wm»» 

W  laaaav  sail  lh»  |itaMa*M;  Ilk 
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twenty-eight  mothers,  five  of  wliom  perished  uodelivered,  and  thut  of 
thirty-one  children  out  of  forty-one  cases.  These  figures  by  no  means, 
however,  fairly  represent  the  average  result,  since  many  cases  of  slight 
and  uuMlerate  deformity  escape  detection. 

Treatment. — In  a  case  of  extreme  obliquity  at  the  Bellevue  Ilospi- 
tttl,  where  the  distance  between  the  ischia  barely  exceeded  two  inches, 
I  induced  premiiture  labor  at  presumably  the  twenty-ninth  week.  The 
cliild  Was  turned  and  lived  long  enough  after  extraction  to  receive 
the  rite  of  ba{)tism.  The  mother  made  a  speedy  recovery.  This  case 
affords  a  striking  contrast  to  those  reported  by  Litzmann.  Undoubt- 
edly, if  the  obliquity  were  always  recognized  at  a  sufficiently  early 
period  of  pregnancy,  the  induction  of  premature  labor  would  favorably 
change  the  prognosis.  Very  commonly,  however,  the  condition  passes 
uuperceived  until  delay  in  labor  leadjs  to  a  more  careful  investigation. 
In  such  cases,  if  the  head  ha^s  entered  the  pelvic  cavity,  and  the  dimi- 
nution of  the  space  between  the  ischia  is  not  e.Ncessive,  a  careful  at- 
tempt should  be  made  with  the  forceps  to  test  the  adaptability  of  the 
presenting  part  to  tlie  contracted  diameter.  Violent  tractions  shouhl, 
however,  lie  avoided.  Studley*  has  recently  reported  a  case  of  coxal- 
gic  oblique  jK-lvis  in  which  frticturc  of  the  pubic  rami  uixm  the  right 
side  resulted  from  forceps  delivery.  If  the  disprojiortion  is  such  that 
moderate  tructions  are  unavailing  to  advance  the  head,  or  if  the  child 
is  already  dead,  perforation  should  be  ptTforniod.  Craniotomy  at  the 
inferior  strait  is  much  less  dangerous  than  nt  the  brim. 

If  the  head  fail  to  enter  the  pelvis,  we  have  to  inquire  whether  the 
result  be  due  to  absolute  deficiency  of  the  pelvic  space,  or  to  the  fact 
that  the  sagittal  suture  of  the  head  corresponds  to  the  shortened  ob- 
lique diameter.  In  the  first  event  the  cose  becomes  a  good  one  for 
laparo-elytrotomy,  while  in  the  second  version  should  bo  performed 
with  a  view  to  bringing  the  long  cephalic  diameter  into  correspond- 
ence with  the  opposite  longer  diameter  of  the  jx-lvis.  If  extraction  is 
then  f<nind  to  be  impossible,  perforation  can  still  be  performed  upon 
the  after-coming  head. 

n,  The  KvpnoTic  Pelvis. 

Morbid  Anatomy. — The  characteristic  deviations  of  a  kjiihotic  pel- 
vis from  the  normal  type  are  due  to  the  unnatural  direction  in  which 
the  weight  of  the  superimposed  trunk  is  coranmnicated  to  the  base  of 
the  sacrum,  as  tlie  result  of  an  existing  an  tern- posterior  spinal  cur- 
vature. If  a  dorsal  kyphosis  be  entirely  compensated  by  a  himbar 
lordosis,  the  former  may  entail  no  pelvic  distortion.  As  a  rule,  the 
deformity  is  most  marked  with  lumbar  and  sacral  kyphoses,  which 
admit  of  no  comiiensatory  lordosis,  and  leaj?t  a]>parent  with  remote  dor- 

kyphoses.    The  effect  of  the  altered  direction,  in  which  the  weight  of 

•  "  Am.  Jour,  of  Obstef.,"  1879,  p.  269. 
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the  trunk  is  transmitted  to  the  sacrum,  is  to  force  the  latter  more  dc 
between  the  ossa  innominata  and  to  rotate  itjj  upper  portion  in  a 
terior  direction.    The  displacement  backward  of  the  inferior  extremity 
of  the  trunk  causes  the  center  of  gr:ivity  to  be  throwni  far  behind  the 

aeetabula,  and  produces  a 
consequent  diminution  ia  the 
obliquity  of  the  pelvis  by  ele- 
vating the  anterior  |telvic  p»- 
rietes.*  The  change  in  the 
pelvic  obliquity  is  antago- 
nized by  theilio-femoral  liga- 
ments, and  the  result  of  them 
opposingforcesf  is  &{<  follows : 
The  sacrum  ia  narrowed  and 
elongated  by  the  traction 
from  behind  and  above,  and 
its  up|>er  part  is  displac«i 
biickward.  Its  trans  verse  oon> 
cavity  is  increased  and  its 
longi  tiidinal  concavity  dimin- 
ish»'d.|  The  bodies  of  the 
sacral  vertebra?  are  on  a  piano 
posterior  to  their  trausverw 
))roce8sefi.  The  i»romontory 
Fio. 210.— .Spi'.itiieM<>rkvi.iii>tk- poivis.  (i.itziuann.)    is  liigh   and  is  directed  far 

backward.  The  uj>|>er  ante- 
rior surface  is  sometimes  convex  vs'hile  the  concavity  of  the  lower  part 
is  preserved,  and  !in  S-like  shiii)e  is  thus  impurted  to  the  sacral  curve. 
The  higher  anterior  sacral  foramina  look  n[iward.  Owing  to  the  ten- 
sion of  the  ilio-femoral  ligaments,  the  anterior  inferior  spinous  pro- 
cesses of  the  ilinm  arc  well  developed.  The  Unew  ilia-pee/ hi rai  are 
only  slighllv  curved.  The  sub-pubic  arch  is  narrowed.  Tlie  spinci 
and  tuberosities  of  the  ischia  are  abnormaliy  ajjproximated.  Owin^: 
to  the  narrowness  of  the  sacrum,  the  posterior  j^uperior  iliac  spines  are 
in  close  proximity  to  each  other,  while  the  spines  and  crest  of  the 
ilium  are  more  remote  than  in  a  normal  pelvis.  The  ventei"s  of  the 
ilia  are  expanded  and  directed  to  the  frc)nt.  The  transverse  diameter 
of  the  false  jielvis  is,  therefore,  increased,  while  that  of  tho  true  pelrU 
ia  diminished.  The  symphysis  is  promitu'nt.  the  horizontj»l  pubic 
rami  meeting  at  an  acute  angle.  At  the  inlet  the  ohli(ine  and  the 
conjugate  diameters  are  elongated  and  the  transverse  diameter  cur- 
tailed.    In  the  true  pelvis  the  transverse  diameters  are  considerably, 

♦  Lanoe.  "  Areh.  f.  Oynack.."  IJJ.  i,  1870,  p.  251. 

f  SriMKLUEno,  "Lchrbuch,"  p.  4S3. 

X  Brsslai-,  "  Moniilsschr.  f.  Geburtsk.,"  Bd.  xxvii,  ISflfl,  p.  81». 
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Kni  the  antero-postcrior  diameter  slightly  shortened.  These  diame- 
ters become  still  more  contracted  aa  the  outlet  is  approached.*  If  a 
lunibo-sacral  kyphosis  be  present,  the  sacrum  is  shortened  and  very 
narrow.  If  this  kyphosis  be  situated  very  low  down,  it  may  be  com- 
pensated for  by  a  low  lumbar  lordosis,  which  overhangs  and  materially 
contracts  the  pelvic  inlet.f 

Etiology. — The  cause  of  the  spinal  carvatnre  resulting  in  kyphotic 
pelvis  is  usually  caries  of  the  vertebrse.J 

Diagnosis. — The  antecedent  history  and  the  discovery  of  kyphoaiB 
will  render  the  existence  of  this  form  of  pelvis  probable.  On  more 
careful  physical  examination,  the  shape  and  position  of  the  sacrum, 
the  short  interval  between  the  s{>iues  and  the  tuberosities  of  the  is- 
chium and  the  posterior  superior  iliac  spines,  the  wide  separation  of  the 
anterior  eui)erior  iliac  spines,  the  narrow  pubic  arch  and  prominent 
symphysis,  the  flatness  of  the  iliac  venters,  and  the  difliculty  oxperi- 
eaced  in  reaching  the  promontory,  will  establish  the  diagnosis.  The 
ditforentiai  diagnosis  between  a  kyphotic  pelvis  and  one  deformed  by 
osteomalacia,  with  which  it  is  sometimes  confounded,  will  be  readily 
miide  by  reference  to  these  distinctive  features  and  to  the  fact  that 
the  transverse  diameters  of  the  false  pelvis  are  elongated  in  a  kyphotic 
|>elvis,  the  reverse  obtaining  in  osteomalacia. 

Prognosis. — The  amount  of  obstruction  offered  to  parturition  will 
naturally  de{>end  upon  the  grade  of  the  pelvic  contraction.  The 
prognosis  for  the  mother  is  not  exceedingly  grave  unless  the  outlet 
be  extremely  contracted.  The  prospects  for  the  preservation  of  the 
child's  life  are  unfavorable.  In  some  instances  there  is  said  to  be  a 
certain  amount  of  mobility  in  the  pelvic  joints,  which  enlarges  the 
outlet  and  facilitates  the  pjirturient  process. 

Treatment. — Dr.  I.  E.  Taylor  has  recently  reported  a  case  of  ex- 
treme pelvic  kyphosis,  where  the  distance  between  the  ischia,  measured 
by  me  with  great  care,  did  not  exceed  one  inch  and  three  fourths.  In 
the  patient's  first  pregnancy  he  delivered  lu-r  by  craniotomy.  She 
was  out  of  bed  on  tlie  tenth  day.  At  her  second  eonfiiioment,  Dr. 
Taylor  resorted  to  Porro's  operation,  witli  a  view  to  saving  the  life 
of  the  child.  The  latter  object  was  accomplished,  and  the  woman 
lived  twenty-one  days,  but  died  eventually  of  pulmonary  embolism 
following  phlegmasia.  It  is  obvious  that  in  this,  as  in  all  other 
forms  of  pelvic  contraction,  the  treatment  will  be  determined  by 
the  extent  of  the  deformity.  In  the  extreme  grades,  however,  the 
comparatively  favorable  results  of  craniotomy,  when  performed  after  the 
head  has  entered  the  pelvic  cavity,  would,  except  for  the  interests  of  the 
child,  give  to  that  operation  the  preference  over  the  Cassarean  section. 

*  FIuTKR,  "Ztschr,  f.  Geburlsh.  n.  Gynoek.,"  Bd.  v,  1880,  p.  22. 

f  Fbhlisu,  "Arch.  f.  Gjnaek.,"  Fid.  it,  IHl*,  p.  2. 

X  KccGKOAnxR,  "MonatMsckr.  f.  Gcburtsk.,"  IkL  xxii,  1B63,  p.  207. 
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m,    SCOLIO-EACHITIC   PeLVIS. 

A  brief  allusion  must  be  made  to  tbe  aiiatoimical  oharact-eristics  of 
a  purely  rucbitie  pelvis,  in  order  to  render  tbe  differences  between  it 
and  A  Bcolio-rachitic  pelvis  intelligible.  Tbe  leading  pathologic&l 
feature?  of  the  infantile  rachitic  peh'is  consist  in  expansion  of  the  sub- 
pubic arch,  prominence  and  lowering  of  tbe  promontor}'.  widening  and 
elongation  of  the  sacrum,  flatness  of  the  venters  of  the  ilia,  between 
which  there  is  an  abnormnily  wide  interval,  and  in  an  irregularly 
rounded,  triangular,  or  kidnoy-shaped  pelvic  inlet.*  These  anatomical 
features  are  not  altered  by  the  supervention  of  a  scoliosis,   but  tlie 

latter  adds  to  the  deformity  al- 
ready existing  its  own  patbo- 
logieal  characters.  The  latter 
combiiK'  to  ]iroduee  a  tuarked 
unilateral  asymmetry  of  the 
pelvis,  f  The  most  ordinary 
form  of  scoliosis  consists  in  a 
deviation  of  the  dorsal  vertebi 
to  the  riglit  and  a  compens 
ting  lumbar  curve  to  the  left. 

The  adult  .*colio-rac)iitic  pel- 
vis presents  many  points  of  re- 
semblance to  tbe  iufontilet  iu 
leading  peculiarities  being  the 
following:  I  Tlie  entire  ptdvis 
is  inclined  toward  the  side  of 
the  Jnmbar  curve,  and  rt^sts 
chiefly  upon  the  corresj  ton  ding 
thigh.  The  cause  of  the  pelvic 
asymmetry  is  to  be  sought  in 
the  increased  weight  thus 
thrown  upon  the  contracted 
half  of  the  pelvis  and  in  the  counter-])rcssure  exerted  u])on  its  ar- 
ticular surface.  The  contracted  half  of  the  jtelvis  is  liighcr  and 
more  inclined  than  its  fellow.  The  sacrum  has  sunk  deep  between 
the  ilia,  and  is  narrower  upon  the  side  of  the  lumbar  scolioais.  The 
sacral  vertebral  bodies  are  sometimes  displaced  forward,  project- 
ing bex'ond  the  hiteral  masses.  Tbe  jiromontory  is  disjilaced  toward 
the  contracted  side,  and  the  corresponding  lateml  mass  is  often 
narrowed.     There  is  rarely  anchylosis  of  the  hip-joint.     Tbe  ilium 

♦  FEHLiNfj,  "Arch.  f.  Oynack.,"  Bd.  x,  1876,  p.  1 ;  Ibid.,  BJ.  xi,  1877,  p.  173. 
t  Kehreb,  "  Arch.  f.  QjnAek.,"  Bd.  v,  1873,  p.  fl<>. 

I  Lkotold,  "Das  skoliotiscbcs  und  kyphotigch-rachlttschea  Becken,"  Leipoic,  181 
p.  7. 
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^s  erect,  looks  inward,  and  is  narrowed  untcrn-post^riorly.  Its  crest 
is  hijfhor  than  that  of  the  opiroaitc  side.  The  sjTnjjhysis  is  dis- 
placed toward  the  uncontracted  half  of  the  jielvis.  The  ilio-jieotineal 
line  makes  a  sharp  curve  inward  near  the  sacro-iliac  synchondrofiis, 
and  then  pursues  an  undulatory  course  to  the  symphysis,  being  notably 
Ix'nt  inward  opposite  the  acetabulum.  On  the  uncontracted  side  the 
corresponding  line  forms  a  large  and  rounded  arcli.  The  tuber  iechii 
on  the  side  of  the  lumbar  scoliosis  is  turned  outward.  The  oblique 
diameter  of  thie  side  is  greater,  but  the  distance  between  the  sacrnm 
and  the  acetabulum  {dislantia  mcTO-cotyloidea)  is  uinch  shorter  than 
on  the  uncontracted  side.  The  plane  of  the  inlet  is  obliquely  cordi- 
form,  being  contracted  upon  the  side  of  the  lumbar  scoliosis  and  ex- 
panded on  the  other.  Exactly  the  reverse  conditions  obtain  at  the 
pelvic  outlet.*  The  conjugal  vera  is  not^ibly  sliortened  by  the  i»ro- 
truding  promontory.  The  antero-posterior  diameter  of  the  outlet, 
although  contracted,  still  fur  sur])asses  the  conjugata  vera  in  length. 
Other  and  indfi)endent  jiatliological  conditions  may  aggravate  the 
obstruction  caused  by  the  peculiar  deformity  in  question.  Thus,  llu- 
genberger  describes  a  case  of  scolio-rachitic  jhjIvjs  comjilicated  by 
an  extensive  sacral  hydrorachi8.f 

The  iwculiar  deformity  of  a  scolio-rachitic  pelvis  obstructs  de- 
livery by  so  narrowing  the  space  between  the  acetabulum  and  the 
pacrum  a?  to  prevent  any  pjirt  of  the  fetal  cranium  from  engaging  in 
it.  Rotation  is  thus  j>revented,  and  the  delivery  must  be  accum- 
plished.  if  indeed  it  be  possiljle,  by  the  same  mechanism  ulit^iining  in 
a  justo-niinor  pelvis,  the  conjugata  vera  of  which  would  be  hero  rep- 
resented by  thedistantia  sacro-cotyloidea,  and  the  transverse  diameter 
of  which  Would  correspond  with  the  oblique  diameter  of  the  nucon- 
tracfed  side. 


IV.  RoBEBT'S  ANCnTLOSED  AND  TRANSVERSELY  CONTRACTED  PeLVIS. 

This  very  rare  form  of  contracted  pelvis  was  first  described  by 
Robert,  in  1842.  Its  leading  characteristics  are  bilateral  sacro-iliac 
anchylosis,  and  absence  or  nulimentary  development  of  the  sacral 
lateral  masses.  Tlic  sacrum  is  conscfiueutly  very  narrow,  and  only 
sliglitly  wider  at  its  upi>er  than  at  its  lower  extremity.  The  longi- 
tudinal and  transverse  concavities  of  the  bone  are  nearly  or  quite  ob- 
literated. In  some  cases  the  normal  transverse  concavity  is  trans- 
formed into  a  convexity.  The  sacrum  is  deeply  pressed  between  the 
ossa  innominata.  The  posterior  superior  iliac  spines  are,  consequent- 
ly, closely  approximated,  and  the  ilia  project  far  above  the  base  of 
the  sacrum.  The  promontory  encroaches  considerably  upon  the  supe- 
rior strait.     The  iliac  venters  are  flattened  and  directed  anteriorly. 

•  Leopolp.  <>/>.  «>.,  p.  l«i. 

f  IIucENDEncEB,  "Arch.  f.  Gynack,"  B<L  xiv,  p.  1. 
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Flo.  212.— Uolxri'ii  jielvU.    (Lambl.) 


The  linc'fe  ilio-pectinca?  are  slightly  or  not  at  all  curved,  and  abnc 
mally  ai»i<ro-Yiinated.     The  descoiiding  rami  of  tho  pubiiH  unite  at  an 

acute  angle.  The  ischiatic  8}md(« 
aud  tuberosities  are  iu  close  prox- 
imity to  each  other  and  to  the 
lateral  margins  of  the  sacnim. 
Tho  dimensions  of  the  pelvis  are 
materially  altered. 

The  transverse  diameter  is  uot- 
ubly  diminished  and  grows  short- 
er from  above  downward,  bo  that 
at  the  outlet,  in  marked  ca^s,  it 
is  represented  by  a  mere  crevic* 
between  the  ischia  and  tho  pubic 
bones.  The  form  of  the  inlet  b 
that  of  a  long  and  narrow  wedge 
with  its  apex  directed  anteriorly.  The  average  diameter  of  the  outlet 
is  less  than  two  inches,*  The  antero-posterior  diameter  is  either  of 
normal  length  or  but  slightened  shortened,  since  the  projection  of  the 
promontory  is  compcu-sated  for  by  the  absence  of  the  normal  outward 
curve  of  the  lateral  borders  of  the  inlet.  The  pelvic  canal  is  deeper 
than  in  a  normal  pelvis.  In  some  cases  there  is  asyinmetry  of  the  two 
lateral  halves  of  the  i>elvi8. 

Etiology. — The  decisive  agency  in  the  production  of  the  deformity 
under  consideration  is  the  narrowness  of  the  sacrum,  which  is  chiefly 
due  to  the  diminished  breadth  of  its  lateral  masses,  but  also  in  a  eer^ 
tain  measure  to  tho  small  transverse  diameter  of  the  bodies  of  the 
sacral  vertebrre.  Hiversities  of  oi>inion  prevail  regtirding  the  connec- 
tion between  tlie  narrowTiiess  of  the  sacrum  and  the  sjicro-iliac  synos- 
tosis. 

Some  authors  consider  deficient  development  of  the  centvrs  of  osst- 
fication  of  the  lateral  masses  as  the  primary  event  and  the  anchylosis 
as  dependent  upon  this.  Others  regard  the  synostosis  as  the  primary 
change  which  determines  the  atrophy  of  the  lateral  masses,!  fi"^  vari- 
ously refer  it  to  inflammatory  processes  or  to  arrested  development,! 
In  some  cases  it  would  seem  that  the  sacrum  was  originally  of  normal 
breadth,  but  was  nan*owod  and  united  with  the  ilium  by  osteitis  and 
arthritis.*  The  transverse  convexity  of  the  anterior  sacral  surface  id 
explained  by  the  fact  that  the  bodies  of  the  vertebrse  arc  pressed  for- 
ward by  the  weight  of  the  superimposed  trunk  after  the  union  of  the 
sacral  lateral  masses  with  the  ilia,  and  at  a  time  when  the  connections 

*  SriEOELBERC,  "  Lchrbuch,"  p.  482. 

f  LiTZMASN,  "  Die  Formeii  dps  Bcc\ccns,"  Berlin,  ISCl,  p.  62. 
J  IvrnREK,  "  MonatMchr.  f.  Gcburtsk.,"  BJ.  xxxiv,  1889,  p.  20. 
■  KLXiytrAcirrEB,  "  Arch.  f.  Gyuaek.,"  Bvl.  i,  p.  156. 
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between  the  bodies  and  the  lateral  masses  are  still  pliable  and  yield- 
ing. The  close  approximation  of  the  ilia  and  their  parallel  course  are 
referable  to  the  narrowness  of  the  sacrum  and  to  increased  lateral 
pressure  upon  the  acotabula.*  The  combined  action  of  these  agencies 
produces  the  narrowness  of  the  sub-pubic  arch,  the  acutely  angular 
jonction  of  the  descending  pubic  rami,  tlie  approximation  of  the  iliac 
crests,  and  the  stniight  course  of  the  litioft'  ilio-pectinea>. 

Diagnosis. — The  diagnosis  is  partly  based  upon  the  abnormal  ap- 
proximation of  the  posterior  superior  iliac  spines,  which  almost  cover 
the  deeply  seatdl  spinous  process  of  the  last  lumbar  vertebra,  and  upon 
a  similar  approximation  of  the  trochanters,  of  the  tubera  ischii,  and  of 
the  iliac  spines  and  crests.  A  vaginal  examination  then  reveals  tlie 
jiarallel  course  of  the  descending  pubic  rami  and  the  striking  diminu- 
tion of  the  tninsverse  diameter.  The  differential  diagnosis  between 
the  Robert  and  the  kyphotic  pelves  is  based  upon  the  absence  of 
a  kyphosis  in  the  former  and  upon  the  striking  difference  l>etween  the 
respective  transverse  diameters. 

Prognosis. — This  is  very  bad  for  the  mother,  inasmuch  as  labor  is 
completely  obstructed  by  the  deformity,  and  operative  interference  is 
always  indicated. 

The  Cesarean  section  offers  the  only  hope  of  preserving  the  child's 
life. 

V,  Spondylolisthetic  Pelvis. 

This  rare  form  of  contractetl  pelvis  was  Jirrtt  described  by  Rokitan- 
sky  in  1839.  f  Its  priueipiiJ  pathological  feature  consists  in  sejjaration 
of  the  last  lumbar  from  the  first  sacral  vortebra  and  in  descent  of  the 
lumbar  spine  into  the  pelvis,  where  the  inferior,  or  in  an  extreme  caae 
the  ix)storit>r,  surface  of  the  body  of 
the  liu«t  lumbar  rests  upon  the  ante- 
rior surface  of  the  first  sacral  verte- 
bra. The  anterior  surface  of  the  last 
lumbar  vertebra  is  directed  downward. 
The  antorjor  surfaces  of  the  fourth, 
third,  and  second  lumbar  vertebrne 
form  an  arch,  the  most  prominent 
part  of  which,  being  nearest  the  sym- 
physis, replaces  the  normal  promon- 
tory. The  result  of  this  displace- 
ment is  a  cunsidenible  diminutiun  in 
the  antero-posterior  dianiet<?r  of  the 
pelvic  inlet.  The  descent  of  the  lum- 
bar portion  of  the  spine,  which  is  gnwlually  accomplished,  is  attended 
by  atrophy  of  the  intervertebral  cartilages,  and   frefjuently  by  osse- 

*  Lnsv'*  f  ScnnoxiiEti,  "  Lehrbticb,**  p.  674. 
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ous  union  between  the  hoUies  of  the  lumbar  and  eucral  vertebr 
The  weight  of  the  superimposed  trunk  being  now  transmitted  to 
the  anterior  surface  of  the  sacrum,  instead  of  to  its  base,  the  pel- 
vic center  of  gravity  is  displueed  forward.  This  is  compensated 
for  by  u  diminutiun  in  the  normal  jxdvic  inclination,  the  anterior 
portion  of  the  pelvis  being  tilted  gliglitly  upward.  The  prodaare 
upon  the  anterior  surface  of  the  sacrum  forces  its  base  bac'^kwonJ. 
The  posterior  superior  iliac  spines  are  thus  widely  seimrated,  and  the 
apex  of  the  sacrum  is  thrown  forward,  encroaching  upon  the  aiiteni- 
posteriur  diamotor  of  the  outlet.  In  a  cat*e  cited  by  Breslau,*  the 
sacro-iliac  synchondrosis  jjossesaed  great  mobility. 

The  traction  upon  the  ilto-fcmorul  ligament*,  which  approximatcfl 
the  tubera  ischii,  and  tJie  lateral  displacement  of  the  ilia,  due  to  re- 
cession of  the  sacrum,  produce  a  shortening  of  the  transverse  i>elTic 
diameter,  which  becomes  more  marked  iu  proportion  as  the  outlet  is 
approached. 

Etiology. — The  original  cause  of  the  deformity  under  considera- 
tion is  sci)aratioii  of  the  articular  processes  of  the  last  lumbar  from 
those  of  the  tirst  sacral  vertebra.  This  may  be  effected  by  a  fracture 
of  the  transverse  processes,  as  in  a  case  reported  by  Breisky,!  by  caries 
of  the  transverse  processes,  due  to  traumatism,  J  by  traction  ujjon  the 
articular  ligaments  sutticient  to  produce  luxation,  or  by  .such  an  un- 
usual congenital  eeparation  of  the  sacral  articular  processes  as  will 
permit  the  con*esponding  lumbar  processes  to  glide  between  them. 
The  dislocation  may  occur  imnu'diately  after  birtli,  or  after  the  fuller 
development  of  the  trunk.*  The  hixation  is  not  followed  by  paraly- 
sis, because  the  cauda  eqtdna  is  well  jjrotected  by  its  fibrous  invest- 
ments, and  occupies  so  small  a  portion  of  tlie  sacral  vertebral  canal 
that  it  roiidily  adapts  itself  to  the  altered  form  of  the  latter  without 
being  subjected  to  injurious  pressure. 

Diagnosis. — Breisky  |  calls  attention  to  the  peculiar  figure  of  per- 
sons whose  pelves  are  spondylolisthetic.  The  tliorax  and  extremities 
are  of  norma!  shape,  while  the  abtiomen  appears  unusually  short  and 
is  sunken  between  the  prominent  iliac  crusts.  The  pel\is  is  but 
slightly  inclined,  and  the  crest,*?  of  the  ilia  arc  separated  by  a  wide 
interval.  The  pelvic  inclination  is  lessened,  and  the  gluteal  regions 
are  abnurmally  stuep.  Olshauscn  ^  first  announced  the  fact  that  the 
point  of  division  of  tlio  abdominal  aorta  into  the  common  iliac  arteries 
is  displaced  downward  by  the  descending  lumbar  vertebra?  to  such  an 


♦BitESLAi',  "  Monats.^chr.  f.  Ocburtsk.,"  Bd.  xriii,  1861,  p.  411. 
f  Br£I8KY,  "Arch.  f.  Gjnaek.,"  Bd.  ix,  )87ft,  p.  1. 
X  Blxsius,  "  Monatsschr.  f.  Geburtsk.,"  Bd.  xisi,  1868,  p.  241;  Eudeb,  "Monat 
f.  Geburtsls.,"  Bd.  xixiii,  1809,  p.  247. 

*  OLsii.irsEN,  "  Monatdschi-.  f.  Gcburtsk./'  Bd.  xxii,  )S'".3,  p.  301. 

I  BBKiaKt,  loc.  «7.,  p.  9.      ^  Olshatthex,  "  MonatsscUr.  (,  Grcbiirtak.,*'  Bd.  xxiil,  p. 
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extent  as  to  eni»l)lt'  t\w  jmlpating  finger,  introihiced  into  Douglas's  cul- 
(iC'SaCj  to  detect  pulsatiun  in  these  vessels.  T!ie  t<ame  author*  iusista 
upon  the  diagnostic  vahie  of  the  development  at  puberty  of  a  lumbar 
lordosis,  which  is  uttcnded  by  violent  ^ucral  puius.  llartmunn  f  waa 
enabled  to  feel  tlie  puiut  of  the  aorta's  division  on  the  upper  border  of 
the  fourth  lumbnr  vertebra,  and  BresJau  J  felt  a  jmlsating  vessel  in  the 
same  situation.  Tlie  siKindylolbthotic  lordosis  may  be  mistaken  for  the 
sacral  deformity  peculiar  to  u  rachitic  jielvis.  Breisky  *  suggests  that 
this  error  may  be  avoided  by  attention  to  the  fact  that  in  the  rachitic 
pelvifl  the  sacral  lateral  masses  pass  outward  from  the  projecting  prom- 
ontory, while  in  gpondylolisthc.sis  one  can  feel  at  the  i^elvic  inlet  only 
the  rounded  prominence  of  a  f?ingle  vertebral  body  without  laterally 
expanding  wings.  The  projecting  angle  made  by  the  body  of  the 
last  lumbar  vertebra  with  the  anterior  surface  of  the  sacrum  ia  also 
easily  accessible  to  palj)ation. 

ProgQOSis. — The  prognosis  in  a  case  of  spondylolisthetic  pelvis  is 
bad  as  contrasted  with  that  in  pelves  contracted  to  an  equal  degree 
from  other  causoa,  because  the  deformity  begins  above  and  extends 
below  tlie  pelvic  inlet,  instead  of  being  limited  to  a  comj)aratively 
short  space,  ilnrcover,  the  outlet  is  more  contracted  than  in  many 
varieties  of  deformed  jwlvis.  The  treatment  consists  either  in  the 
induction  of  abortion  or,  at  term,  in  the  performance  of  the  Cesarean 
section. 

VI.    FrXNEL-SHAPED   PELVIS, 

This  term  has  been  applied  to  two  varieties  of  deformed  pelves, 
both  of  which  are  exceedingly  rare.  The  inlet  of  the  fir^t  variety 
is  either  normal  or  but  slightly  contracted  in  all  its  diameters,  but  its 
canal  is  gradually  and  progressively  narrowed  as  the  outlet  is  ap- 
proached. The  contraction  affects  chiefly  the  transverse  diameter  ; 
but  either  this  alone,  iJie  anteroposterior  diameter  alone,  or  both  to- 
gether may  be  shortened.  The  lateral  |x?lvic  walls  converge  consider- 
ably, particularly  in  the  vicinity  of  the  outlet.  The  descending  rami 
of  the  pubic  bones  are  closely  approximated,  so  that  the  svib-])ubic 
arch  forms  an  acute  angle.  The  spines  and  tuberosities  of  the  ischia 
are  in  close  apposition.  |  The  sacrum  is  elongated  and  but  slightly 
curved,  its  position  resembling  that  of  the  sacrum  in  a  kyphotic  pelvis. 
It  will  be  seen  that  these  deformities  produce  a  close  resemblance  to 
the  typical  male  pelvis.  Pelves  of  this  variety  are  frequently  some- 
what unsvmmetrical. 


•  OLaHAi:sit>f,  "  Monotasohr.  f.  Goburtsk.,"  Bd.  uii,  1863,  p.  301. 

t  Uaktmann,  "  MonaUBchr.  f.  Gcburlsk.,"  Bd.  xxv,  1865,  p.  469  ;  BU.  isxi,  1808,  p. 
2S». 

X  Brkslai-.  "  Monatsschr.  f.  Goburtek.,"  Bd.  xviii.  p.  411.       "  Bkeisky,  loe,  HI,,  p.  ». 

I  ForPKL,  "  Monatssclir.  f .  Ocburt«k.,"  Bd.  xxviii,  1866,  p.  224 ;  Bracn,  *'  Arch.  f. 
Gyiwck.,"  Bd.  Ui,  1870,  p.  154. 
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The  second  variety  of  tlie  funnel-shapeil  pel  via  is  so  exceedingly 
rare  as  to  require  only  a  p!i&?ing  notice.  In  t!iis  instance  the  deform- 
ity is  exactly  the  reverse  of  that  just  described,  the  inlet  being  rery 
narrow  in  either  one  or  in  all  of  its  diameters,  while  the  outlet  is  of 
normal  size  or  even  abnormally  wide  in  one  or  more  directions.* 

Etiology. — The  causes  of  this  deformity  are  imperfectly  under- 
stood. The  former  variety  is  believed  to  bo  due  to  arrest  of  develop- 
ment in  the  sacral  lateral  masses  and  to  other  causes  cooperating  to 
alter  the  direction  in  which  the  weight  of  the  trunk  is  normally 
transmitted  to  tlie  sacrum.  This  view  seems  to  bo  confirmed  by 
Schrocder'a  observation  that  the  funnel-shaped  pelvis  is  of  unusual 
frequency  in  a  certain  German  province,  where  the  children  are  car- 
ried upon  the  back  in  a  position  intermediate  between  the  erect  and 
the  recnmbont  posture. f  The  weight  of  the  body  would  in  this  cose 
be  transmitted  to  the  sacrum  from  above  and  in  front,  as  in  the  ky- 
photic pelvis,  rather  than  from  behind  and  above,  as  is  the  case  in  a 
natural  position,  and  the  pelvis  would  neither  acquire  its  normal  aote- 
rior  curvature  nor  its  posterior  inclination.  The  same  theory  ex])lainB 
the  failure  of  the  sacrum  to  exert  its  usual  wedge-like  action  in  sepa- 
rating the  ossa  innominata,  and  accounts  for  the  consequent  approxi- 
mation of  the  lubera  and  spines  of  the  ojiposite  ischia. 

Diagnosis. — In  cases  of  slight  deformity  the  diagnosis  is  diOicult. 
In  well-marked  cases  the  approximation  of  the  ischial  tuberosities, 
the  slight  divergence  of  the  pubie  rami,  and  the  acute  sub-pubic 
angle  are  readily  appreciated.  Arrest  of  the  liead  after  it  has  already 
descended  into  the  trne  pelvis  will  often  be  the  first  circumstance 
serving  to  direct  the  attention  to  the  possible  existence  of  funnel- 
shaped  pelvis.  Pelvic  mensuration,  with  particular  reference  to  the 
distance  between  the  spines  of  the  ischia  and  to  the  width  of  the  sa- 
crum, will  establish  the  diagnosis. 

Prognosis. — In  the  slighter  grades  of  funnel-.slia])ed  pelvee,  the 
prognosis  is  not  grave.  If  the  deformity  be  marked,  however,  the 
child's  life  must  almost  invariably  be  sacrificed  ;  and  gangrene  of  the 
maternal  soft  parts,  with  resultiug  cicatrices  and  fistulae,  or  even  with 
caries  of  the  pubic  bones,  may  be  the  consequence  of  the  excessive 
pressure  to  which  these  tissues  are  liable.  In  a  case  rejHjrtcd  by 
Scharluu  the  lesions  already  mentioned  were  aceumpanied  by  perfora- 
tion of  the  fundus  uteri  from  gangrene,  and  by  rupture  of  the  right 
sacro-iliac  artery.  J 

The  treatment  consists  in  the  induction  of  premature  labor,  or,  at 
term,  in  a  cautious  attempt  to  deliver  with  foreeps.  Should  mf>derate 
tractions  fail  to  advance  the  hejvd,  perforation  and  extraction  with  the 
cranioelast  should  be  resorted  to. 

•  SriEnELBRito,  "  Lelirbiich,"  p.  472.  f  ScmtOEncR,  "  Lchrbtich,"  p.  OSS. 

X  SCHARLAO,  •'  Monatsachr.  f.  Geburtsk.,"  Bd.  sstU,  180«,  p.  1. 
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VII.  Pelves  deformed  by  Osteomalacia. 

Osteomalacia  ia  almost  contined  to  females,  and  appears,  ordina- 
rily, in  the  puerperal  state.  It  usually  att^icks  fully-dereloped  bones, 
but  may,  ruroly,  affect  them  duriiii^  their  ]>eri<)d  of  growth.  It  is  gen- 
erally observed  in  multipara!,  although  primijiuras  are  in  cxce{)tiunal 
cases  its  victims.  Each  succeeding  pregnancy  is  usually  attended  by 
a  progressive  development  of  the  disease,  wliicli  may,  liowcver,  become 
non-progressjve.  or  oven  be  completely  and  permanently  arrested.* 
In  a  case  of  this  kind  the  bone  is 
restored  to  its  normal  histological 
state,  although  its  deformity  re- 
mains. Osteomalacia  may  involve 
the  entire  osseous  system,  or  be  con- 
fined to  individual  bones.  In  the 
latter  case  the  long  bones  and  the 
vertebne  are  most  frequently  dis- 
eased.! In  puerperal  osteomalacia 
the  jielvia  and  the  vertebra}  are  pre- 
dominantly and  often  exclusively 
atTcctod.  The  disease  is  regarded 
afi  an  osteomyelitis,  which,  begin- 
ning in  the  center  of  bones,  advances 
toward  their  pcrii)hcry.  The  essen- 
tial pathological  process  consists  in 
the  absorption  of  calcareous  matter, 
tliroxigh  the  Haversian  canals,  and  in  the  substitution  of  hypertrophic 
medullary  tissue  for  the  softened  osseous  strnctures.J  The  natural 
result  of  the  changes  is  great  friability  or  pliability  of  the  bones,  ac- 
)rding  to  the  stage  reached  by  the  disease,  and  their  consequent 
distortion  by  compression  or  traction.  The  bones  are  of  very  light 
weight.  Their  transverse  section  reveals  a  porous,  diploe-like  struct- 
ure. Their  outer,  hard  lamella  is  exceedingly  thin,  or  entirely  ab- 
sent. The  bones  arc  of  a  wax-like  softness,  being  readily  cut  and 
molded.*  The  term  rubber  or  elastic  pelvis  has  been  applied  to 
those  pelves  whose  hones  have  reached  this  st^ge  of  degeneration. 
In  the  most  advanced  cases  the  os.seou8  tissue  is  represented  merely 
by  membranous  sacs  of  periosteum  inclosing  medullary  tissue  and 
fat. 

Morbid  Anatomy. — The  osteomalacia  pelvis  presents  the  following 
pathological  anatomical  features  :  The  sacral  lateral  masses  are  very 

*  WiMcux,  ^'MonsUschr.  f.  Gcburtsk.,"  Bd.  xxiii,  1801,  p.  321. 
I  LmiijLHH,  "DIo  FonncD  dcs  Bcokcne,"  Rcrliii,  186 1. 
X  S.-unoEDKR,  "  Lchrbiich, '  |).  CI 5. 

•  ScuiBOK,  "  Monatsachr  f.  r.cburUk.,"  Bd.  xivii,  1866,  p.  178. 


Flo.  514. — Osteomalac'iA.     (Specimen  from 
Wood'a  Museum. ■) 
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narrow,  and  the  entire  bone,  which  is  displaced  downward  bet  n  eon  il 
ilia,  is  sharply  curved.  The  promontory  is,  accordingly,  deeply  d^ 
pressed  and  approximated  to  the  symphysis  as  well  as  to  the  apex  of 
the  sacrum,  which  is  itself  disj)laeed  forward  and  carred  npward. 
The  promontory  and  the  apex  of  the  sacrum  may,  in  marked  euc*, 
almost  touch  each  other.  The  ilia  arc  placed  almost  vertically. 
Their  crests  are  elongated  and  sharply  curved.  The  anterior  8U]>erior 
spinous  processes  are  approximated.  The  posterior  superior  spinous 
processes  are  in  the  same  plane  with  the  posterior  sarfiice  of  the  last 
lumbar  spinous  process.  The  iliac  fossa  is  divided,  near  its  middle, 
by  a  vertical  furrow  which  may  be  bifurcated  at  its  lower  end.  A 
prominence  corresponding  to  either  acetabulum  encroaches  more  or 
less  upon  the  pelvic  canaL  In  grave  cases  these  prominences  may 
oven  come  in  contact  with  the  promontory.*  The  pubic  bones  are  in 
close  apposition,  and  the  pelvic  inlet  is  consequently  pointed  anteri- 
orly, while  the  symphysis  is  prominent  and  sharply  angular.  The 
ascending  rami  of  the  ischia  and  the  descending  rami  of  the  pubes 
are  approximated,  and  the  sub-pubic  arch  is  i)artly  or  completely  ab«»l- 
ished.  The  tuberosities  of  the  ischia  arc  approximated.  The  deform- 
ities described  may  be  asymmetrical.  The  pelvic  canal  is  greatly 
narrowed,  the  outlet  usually  suffering  more  distortion  than  the  inlet. 
The  pelvic  inlet  and  canal  are  of  triangular  form,  and  assame,  in  the 
highest  grades  of  the  disease,  the  shape  of  the  letter  Y.  The  trans- 
verse diameter  is  always  contracted,  and  its  shortening  is  more  marked 
as  the  outlet  is  approached.  The  approximation  of  the  ischial  tulicr- 
osities  and  of  the  pubic  bones,  together  with  the  anterior  displace- 
ment of  the  apex  of  the  sacrum,  sometimes  almost  obliterates  the 
outlet. 

Etiology. — The  etiology  of  this  pelvic  deformity  may  be  divided 
into — 1.  That  of  the  original  disease :  and,  2.  That  of  the  result^ 
ing  distortions.  1.  The  causes  of  osteomalacia  are  obscure.  Cold 
and  damp  dwellings,  insufhcient  air  and  light,  inadequate  aliment, 
and  exposure,  are  cited  as  exciting  causes, t  but  it  seems  probable 
that  tiiese  alone  are  insufficient  etiological  agencies  unless  some  un- 
determined predisposing  cause  be  already  in  operation.  The  disease 
is  sometimes  observed  to  assume  an  endemic  form,  particularly  in 
countries  where  the  above-mentioned  exciting  causes  prevail,  as,  for 
instance,  in  the  Rhine  provinces  and  in  some  parts  of  Italy.  In  the 
United  States  it  is  only  observed  in  isolated  ciises,  usually  in  i)ersonsof 
foreign  birth.  2.  The  immediate  causes  of  the  distortions  are  found 
(a)  in  the  altered  structure  of  the  bones,  and  (ft)  in  the  various  forces 
acting  mechanically  ujron  them,  (a)  The  lime-salts,  which  import 
stability  to  normal  bones,  are  greatly  diminished.     Although  it  is  not 

*  Spieoklbero,  "  Lchrbuch,"  p.  488. 

f  IlENKtn,  "  Arch.  f.  Gynaek.,"  Bd,  v,  1878,  p.  SIB  <<  teq. 
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definitely  known  by  what  emunctories  they  are  removed,  it  is  probable 
that  they  are  chietly  excreted  by  the  kidneys.  Uusserow  states  that 
the  proportion  of  lirae-sults  in  the  milk  of  women  suflfering  f rom  08teo- 
mubieiu  is  abnormally  hirf^e.*  Pagenstecher  opposes  this  view,  f  (Zi) 
The  distortions  are  chiefly  produced,  when  once  softening  of  the  bones 
haa  occurred,  by  the  muscular  traction  and  by  the  pressure  exerted 
upon  the  pelvic  walls.  This  pressure  will  vary  in  direction  and  inten- 
sity with  the  different  positions  assumed  by  the  patient.  If  the  dorsal 
decubitus  be  long  maintained,  the  sacrum  is  displaced  forward  and  the 
ilia  are  folded  upon  themselves,  so  that  a  vertical  furrow  traverses  the 
iliac  fosss.  In  the  erect  position  the  sacrum  is  forced  do^\^lward  and 
forward,  dragging  with  it  the  posterior  parts  of  the  ilia,  and  increas- 
ing the  iK-nd  in  the  iliac  fossa.  The  same  effect  is  produced  by  the 
upward  and  backward  pressure  cxert<?d  upon  the  acetabula  by  the 
femoral  heads.  In  the  lateral  position  the  ilia  are  forced  inward,  and 
the  transverse  pelvic  diameter  is  thus  diminished.  In  the  sitting  post- 
ure the  apex  of  the  sacrum  and  the  tuberu  ischii  are  forced  upward.  The 
deviations  refen-ed  to  above  result  from  excess  of  pressure  in  some  given 
direction,  or  from  unequal  progress  of  the  disease  in  the  various  bones. 

Diagnosis. — In  the  earlier  stages,  the  lii.<tory  of  violent  pains  in  the 
pelvis  and  lower  extremities  will  direct  attention  to  the  i?xistence  of 
osteomalacia,  and  careful  mensuration  will  reveal  beginning  distortion. 
Pelvimetry  is  most  satisfactorily  performed  during  anajsthesia,  which 
permits  the  introduction  of  the  entire  hand  within  the  pelvis.  If  the 
disease  be  more  advanced  the  diagnosis  wiU  be  based  upon  the  above- 
mentioned  morbid  anatomical  features,  chief  among  which  arc  the 
prominent  pointed  symphysis,  the  parallel  pubic  rami,  the  approxima^ 
tion  of  the  tubera  ischii,  the  accessibility  of  the  promontory  to  palpar 
tion,  the  curvature  of  the  sacrum,  and  the  folding  of  the  ilia.  Spie- 
?lberg  insists  on  the  value  of  the  pliability  of  the  pelvic  bones  as  on 
aid  to  diagnosis.  J  The  pliability,  although  slight  during  pregnancy, 
is  more  marked  in  labor.  Its  first  sign  is  great  sensitiveness  to  press- 
ure over  the  symphysis.*  It<5  grade  can  be  determined  bj  the  method 
recommended  for  pehnc  measurements. 

Prognosis. — The  jjrognosis  for  the  mother  is  very  bad.  The  ma- 
jority of  patients  succumb  to  the  effects  of  pressure  in  labor,  to  the 
results  of  operative  interference,  or  to  the  exhaustion  attending  tlio 
almost  invariably  progressive  disease.  Amelioration  of  the  symptoois 
and  signs  sometimes  occurs  when  conception  does  not  recur.  In  very 
exceptional  cases  not  only  may  the  pathological  process  be  arrested 
but  the  normal  histological  character  of  the  bone  restored,     (a)  Even 

*  Qvmaaw,  "  Uoiuttsochr.  f.  Geburti<k.,"  Bd.  xx,  18«2,  p.  19. 
f  PAOCNsnecnnt,  "  HonntsBclir.  f.  Gcburt»k.,  xix,  1862,  p.  128. 
J  .SriKOELBEKii,  '*  Lolirbiich,"  p.  489. 

•  WiscKEi.,  "  MoiiataBchr,  f.  Gcburtsk.,"  Bd.  xxlii,  18M,  p.  81. 
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in  such  cases,  however,  the  pelvic  deformity  remains  analtorcd,  and 
would  sadly  cloud  the  jrrognosis  if  concejition  should  recur.  The 
prognosis  for  the  child  is  more  favonibie.  In  the  beginning  of  the 
disea^,  and  in  ctisos  of  pliable  pelvis,  the  child  may  bo  bom  uninjured.* 
In  more  advanced  cases  a  fair  prospect  of  preserving  ite  life  is  afforded 
by  a  resort  to  the  Cffisarean  section. 

The  treatment  will  depend  upon  the  results  of  a  careful  exjdoration 
of  the  pelvic  space.  This  should  tleterminc,  first,  whether  it  is  possi- 
ble to  extract  a  living  child  through  the  nattirul  passages;  or,  second, 
where  that  is  out  of  the  fjuestion,  whether  it  is  possible  to  deliver  after 
craniotomy.  In  estimating  the  chances  it  will  bo  necessary  t«  take 
into  consideration  the  pliabilily  of  the  pelvis,  it  having  been  found 
possible  in  many  ca.scs  of  advanced  softening  to  open  up  the  pelvic 
canal  with  the  hand  and  deliver  by  version.  Lazzati  and  Casati,  in 
Milan,  found  it  was  only  necessary  to  perform  Ca-sarcan  section  twice 
in  sixty-two  cases.  Litzmann  in  1857  reported  forty  CiBsarean  sec- 
tions in  eighty-five  cases  ;  fifteen  years  lat^r  Hugenberger  reported  bat 
four  Cipsiirean  sections  in  twenty-five  ca.se8  (Spiegel berg). 

Pseudo-Osteomalacia. — It  is  possible  for  a  rachitic  pelvis,  in  which 
the  rachitic  changes  are  excessive,  to  present  a  shape  similar  to  that  in 
osteomalacia.     This  form  is,  however,  distinguishable  from  the  latter 

through  the  liardness  of  the  Ijones,  their 
smaller  size,  the  greater  distance  be- 
tween the  anterior  superior  spinous 
processes,  and  the  traces  of  rickets  in 
other  parts  of  the  skeleton.     (P.  445.) 
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VIII.  Pelves  DEFORMED  by  Exosto- 
sis, OR  BY  Osseous  Tlmors. 

Fractures  of  the  pelvic  bones  may 
be  the  source  of  pelvic  deformity,  either 
by  producing  permanent  displacement 
of  the  bones,  or  by  leading  to  gnch  ex- 
tensive de]>osits  of  callus  as  to  obstruct 
the  parturient  canal. 

Multiple    exostoses  of    the    pelvic 

bones   are  of  comparatively  frequent 

occurrence,  and  are  usually  attended 

by  multiple  exostoses  of  the  entire  o«- 

seons  framework. f      The    pelves  in   which  they  are   found  are,  as 

a  rule,  either  of  the  oblique-ovate  or  of  the  rachitic  variety,  and  the 

*  KxzuAttfiZKr,  "Arch.  f.  Gynack."  Bd.  it,  18V2,  p.  SZl ;  Fasbcnokr  and  PeLLtK, 
"Monotsschr.  f.  Gcburtsk.,"  Bd.  xxxiii,  186t»,  p.  177;  BntSLAr.  Jbid.,  Bd.  xi,  I6C2,  p. 
358;  ScHiECK,  Jbiii.,  Bd.  xxvii,  1806,  p.  178;  Wisckel,  Ibid.,  Bd.  ixiii,  18M,  p.  81. 

f  LsoroiJ>,"Arcli.  tOynack.,"  Bd.  It.,  1372,  p.  83d ;  Kormxm.s,  Ibid.,  Bd.  vL,  1874,  p.  472. 


I 


Fio.  815.— OsMOUS  tiiniorg  filling  pelvic 
cavity.     (Naogcle.) 


HARE  FORMS  OP  PELVIC  DISTORTION. 


490 


corabinatirtn  of  these  deformities  is  naturally  a  serious  one,  since  the 
maternal  soft  parts  are  liable  U)  contusion  and  perforation  at  many 
points  during  partarition.  The  ilio-pectineal  eminence  is  sometimes 
fio  unusually  ]>roininent  and  sharp  ad  to  offer  an  obstacle  to  ijarturitlon. 
The  game  is  true  of  the  pubic  crest  and  spine.  Osteofibromata,  sarco- 
mata, enchondromata,  and  earcinomata  connected  with  the  pelvic 
bones  constitute  tumors  of  rare  occurrence.  They  usually  spring 
from  the  sacrum  or  from  the  symphysis,*  and  are  of  various  dimen- 
sions. Some  of  them  almost  completely  occlude  the  parturient  canal, 
and  may  constitute  formidable  obstructions  to  delivery. 

In  tl)is  connection  may  be  mentioned,  as  of  rare  occurrence,  anchy- 
losis of  the  coccyx,  a  condition  which  materially  shortens  the  antero- 
posterior diameter  of  the  outlet. 

IX.  Absence  of  the  Symphysis. 

In  this  variety  of  deformed  pelvis  the  symphysis  is  congeni tally 
absent,  and  is  replaced  either  by  strong  fibrous  bands  extending  be- 
tween the  opposing  surfaces  of  the  pubic  bones,  or  by  the  muscles  and 
connective  tissue  of  the  perinaeum.  It  is,  accordingly,  dcsignaated  by 
Litzmnnn  the  split  pelvis.f 

Morbid  Anatomy. — It  is  usually  attended  by  ectopia  vesic®  and  by 
hiatus  nf  the  abdominal  wall  in  the  linea  alba.  In  rare  cases  an  abdom- 
inal  hiatus  existvS  without  u  corresponding  opening  in  the  bladder.  If 
the  split  be  located  iminediiitoly  below  the  symphysis,  the  urethra  is 
involved  rather  than  the  bladder,  and  is  sometimes  so  defective  that 
cystocele  may  occur  through  the  abnormal  opening  in  its  anterior  wall.  J 
Both  the  external  and  internal  organs  of  generation  are  imperfectly 
developed.  If  the  anterior  wall  of  the  urethral  canal  be  absent,  the  mu- 
cous membrane  of  the  fundus  vesica?  is  directly  continuous  with  that  of 
the  vaginal  orifice.  In  other  cases  the  bladder  is  only  separated  from 
the  vulva  by  a  narrow  bridge.  The  vulva  and  anus  are  often  situated 
more  anteriorly  than  normal,  and  the  pcrimvum  is  thus  diminished  in 
thickness.  The  clitoris  is  bifurcated  or  absent,  the  nymphaa  are  imper- 
fectly developed,  and  the  defective  labia  majora  widely  separated.  The 
vagina  may  be  imperforate  or  partially  occluded  by  a  transverse  septum. 
The  uterus  may  be  double  and  the  ovaries  ru<iiraentary.*  In  a  case 
reported  by  Winkler,  separation  of  the  pubic  bones  had  occurred  at 
the  symphysis,  as  the  result  of  an  accident  in  early  life,  and  they  were 
only  connected  by  bands  of  fibrous  tissue.!   The  sacrum  of  a  split  pelvis 


•  IliRRia,  "  Ara.  Jour,  of  Obatet.,"  vol.  iv.,  1572,  pp.  883,  645;  Bbadn,  ^' Monataacbr. 
t.  Ceburtsk.,"  Bd.  xii,  1S6S.  p.  311. 

f  LnzMANM,  "  Die  Furmen  des  Beckcns,"  Berlin,  1861. 

X  Kluswaciiteb,  "  Mon»ts»clir.  f.  Oeburtalt,,"  &1.  x%xU,  J869,  pp.  31  ft  «eg. 

•  Lmujkxv,  "Arch.  f.  Gynaek.,"  Bd.  l»,  18T2,  p.  272. 
I  Wnnu-ER,  "Arch.  L  Gynaek.,"  Bd.  I,  1870,  p.  346. 
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is  displucecl  forward  between  the  ilia,  its  vertical  and  transverse  oarT»- 
ture  diminished,  atul  its  length  increased.  The  iliac  fossa?  are  widely 
separated.  The  entire  pelvis  is  greatly  flattened  antero-posteriorij, 
and  strongly  resembles  the  rachitic  pelvis. 

Etiology. — The  cause  of  the  existing  deformity  is  found  in  the 
increased  pressure  to  which  the  lateral  pelvic  walls  arc  subjected  ow- 
ing to  the  absence  of  the  symphysis.  The  natural  resistance  to  the 
Beparation  of  the  lateml  pelvic  parietes,  offered  by  the  normal  svmphy- 
eis,  being  wanting,  the  weight  of  the  sujierim posed  trunk  natniully 
forces  them  apart  posteriorly,  while  the  pressure  of  the  femora  ben^ 
thorn  inward  anteriorly.  lu  some  instances  anchylosis  of  the  sacro- 
iliac joints  occurs,  as  a  consequence  of  an  arthritis  resulting  from  thv 
increased  pressure  thrown  upon  them  by  the  lateral  displacement  of 
the  ossa  innominata.*  In  other  cases  sacro-iliac  synostosis  is  not  pres- 
ent, but  the  firmness  of  the  pelvis  is,  nevertheless,  such  as  to  admit  of 
uuimpcded  locomotion. 


CHAPTEE  XX Vm. 


ABNORVALITIES  OF  THE  SEXUAL   ORGANS. 

Atresia  of  the  ^nital  canal. — VuItbt  atresia.— Vogiaal  atresia. — Gystocele. — Roctoori& 
— ^Retention  of  uriiie.-^linpacted  caloiili. — Vivginal  hernias. — Cjslii.'  degcQeTsUoa  of 
the  vaginal  wall, — VaginiiimuB. — Ecliinococci.— Uterine  atresia.— Conglutiuatio  oii- 
ficii  extemi. — Cicatricial  atresia.  —  Iti^ditj. — Thrombus  of  the  cervis. — Syuipte— 
of  atresia. — Note  on  treatment, — Tumors. — Fibroida. — CoDcer. — Ovarian  tumors. 

Atresia  of  the  Gekital  Canal.     Obstruction  of  tbe  Gex- 

ERATIVE    PaSSAQES    BY    MoRUII)    PROCESSES    IK   NeIGHBOBINO 

Tissues. 

I.  Vulvar  Atresia. — The  term  atresia,  as  here  employed,  implies 
either  partial  or  complete  obstruction  of  the  genital  canal. 

Atresia  of  the  hymen,  usually  denominated  imperforate  hymen,  is 
of  more  frequent  occurrence  than  any  other  variety  of  vulvar  steno- 
sis, f  Unless  unusually  thick  and  rigid,  however,  the  imperforate  hy- 
men offers  only  a  trifling  (►bstruction  to  delivery.  Its  chief  importance 
is  owing  to  the  fact  that  it  leads,  in  the  uninipregnated  stat-e,  to  reten- 
tion and  accumulation  of  the  menstrual  fluid,  which  may  occasion 
serious  inflammatory,  septic,  or  reflex  nervous  phenomena.  Adhesions 
of  the  labia  mujora  and  minora  constitute  other  f(>rm8  of  incomplete 
vulvar  atresia.  Their  causes  are  often  ulcerative  processes  resulting 
from  injuries,  or  developed  during  the  course  of  variola  and  other  con- 

*  FnerrsD,  "  Ardi.  f.  Gynaelc.,"  Bd.  iii,  1872,  pp.  898,  406. 

t  Jkn'KB,  "  Atresia  of  the  Oeoerative  Passages  of  Women,"  "Chicago  Ued  Jour,  and 
Examiner,"  September,  18S0,  p.  4. 
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stitutional  diseases.  Under  these  eircumatancos  they  may  consist  of 
unyielding  cicatricial  tissue,  which  either  ruptures  in  labor,  or,  forcing 
the  head  backward,  leads  indirectly  to  the  exertion  of  injurious  press- 
ure uj)on  the  recto-vaginal  septum  or  upon  the  j>eriQa:>um.  If  the 
atresia  be  congenital,  and  not  the  result  of  cicatricial  changes,  it  will 
rarely  constitute  an  ira]>cdiment  to  parturition.  When  the  entrance 
to  the  vagina  is  very  narrow,  without  exliibiting  any  pathological  con- 
dition, aii  is  often  the  case  with  aged  primipara\,  it  may  be  extensively 
lacerated  in  lahitr.  A  rigid  perina-um  is  also  well  known  to  constitute 
a  serious  impediment  to  the  normal  progress  of  parturition.  CEdema 
of  the  vulva,  usually  attendant  upou  albuminuria,  produces  atresia, 
and  the  a'dematous  labia  and  jKjrinieum  may  become  gangrenous  from 
excessive  pressure  during  labor.  Vulvar  hematoma,  or  thrombus,  if 
formed,  aa  it  rarely  is,  before  delivery,  likewise  obstructs  the  outlet  of 
the  parturient  canal.  A  similar  effect  is  produced  by  cancers  and 
polypi  of  the  vulva,  which  are,  however,  not  often  of  sufficient  size  to 
occasion  serious  dilticulty. 

II.  V&ginal  Atresia. — This  variety  of  stenosis  of  the  generative 
passages  is  either  congenital  or  accidental,  complete  or  incomplete, 

(«)  The  congenital  form  may  be  either  incomplete,  in  which  ca«3 
the  stenosis  sometimes  affects  the  entire  length  of  the  vagina,  and 
sometimes  forms  a  circumscribed  ring-like  stricture,*  or  it  may  be  com- 
plete. In  either  case  the  atresia  is  due  to  arrested  embryonic  develop- 
ment, which,  in  the  hitter  instance,  must  have  originated  at  a  very  early 
period  of  fetal  life.  Congenital  narrowing  of  the  vagina  independent 
of  any  morbid  process  or  any  arrest  of  development  is  often  observed, 
but  is  of  trilling  consequence,  being  overcome  by  the  hypertrophy  and 
relaxation  accompanying  pregnancy,  and  by  the  natural  expulsive 
forces.  Absence  of  the  vaginal  canal  does  not  necessarily  imply  ab- 
sence or  imperfect  development  of  the  uterus,  Fallopian  tubes,  or 
ovaries. 

(b)  Accidental  vaginal  atresia  may  be  either  complete  or  partial, 
but  is  ordinarily  of  the  latter  form.  Both  varieties  result  from  the 
cicatrization  following  su|>erficial  or  deep  ulceration  produced  by  con- 
stitutional diseases  or  by  local  injury.  The  diseases  during  the  course 
of  which  vaginal  ulceration  occurs  are  chiefly  diphtheria,  variola,  ty- 
phoid fever,  cholera  Asiatica,  and  syphilis.  The  mechanical  injuries 
productive  of  vaginal  stenosis  are  mainly  those  incident  to  i)rotracted 
labors,  to  the  unskillful  employment  of  instruments,  or  to  the  Lmproijer 
performance  of  obstt'trical  operations  ;  but  caustic  local  applications, 
pessaries,  excessive  coition,  or  any  local  irritant  of  sufficient  intensity 
to  produce  ulceration,  may  lead  to  the  same  result.  In  consequence 
of  im]»aired  vitality,  ulceration  and  stenosis  of  the  vagina  may  follow 
normal  labors  unattended  by  any  injurious  pressure.  Complete  acci- 
*  ScHROEOBR,  "  Lebrbuch,"  (Ste  Aufl.,  p.  491. 
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dental  Tagiaal  atieai«  are  produced,  as  a  rale,  by  grare  meohanied 
iDJiiries,  bat  maj,  according  to  Spiegielberg,*  also  follow  the  acat«  in- 
fectkras  diseases  eoajneratcd  above,  although  the  nloenitions  attending 
the  latter  luaally  lead  to  onlj  partial  stenosis. 

If eutiob  may  properly  be  made,  in  this  otmnectaoa,  of  Tariona  nw- ' 
bid  conditions  inrolring  tissues  adjoining  the  Ttgina  mad  nxoltnif 
in  dimination  of  its  caliber. 

Simple  prolapse  of  the  anterior  vaginal  wall  aometimea  ooeon^f 
and,  assuming  an  cedematous  condition  owing  to  the  obstraction  of  in 
cirtmlaUon,  decidedly  constricts  the  parturient  canaL  Crstocele  bv> 
qaently  accompanies  the  prolapse  of  the  anterior  vaginal  waU.  If  the 
bladder  be  distended  with  urine,  the  cystocele  presents  a  tense,  flactu- 
atiog  tumor  of  suflBcient  size  to  completely  occlude  the  vagina.  The 
subjective  symptoms  of  this  condition  are  intense  pain  with  reooal 
tenesmus  and  dysuria.  In  some  cases  the  cystocele  ia  retracted  by  the 
longitudinal  cervical  contractions,  or  it  may  be  forced  still  farther 
downward  by  the  advancing  fcetos,  producing  obstructed  labor  and 
even  rupture  of  the  vesico- vaginal  septum. 

Prolapse  of  the  posterior  vaginal  wall  with  rectocele  product* 
vaginal  stenosit!,  especially  if  the  rectum  be  filled  with  impacted  fa«ce& 
This  condition  is  easily  recognized  by  the  characteristic  feelinp  <if  the 
fecal  mass,  which  admits  of  indentation  by  the  palpating  fingcr 

Retention  of  urine  becomes  oftentimes  a  grave  complication  o! 
parturition,  in  that  the  distended  bladder,  by  displacing  the  uterine 
axis,  prevents  the  presenting  part  from  engaging  in  the  superior  strait. 
The  pretisure  it  exerts  upon  the  uterus  also  interferes  with  the  efficient 
contraction  of  that  organ.  The  diagnosis  is  bas>ed  upon  the  presence 
of  a  tumor  near  the  uteru.s,  and  often  situated  laterally  from  it,  which 
disappears  as  the  urine  is  withdrawn  through  a  catheter.  The  intro- 
duction of  the  latter  is  often  extremely  difficult,  owing  to  tho  com- 
pression of  the  urethra  and  the  retraction  of  the  meatus  urinariTt)» 
within  the  vagina. 

Vesical  calculi,  if  of  any  considerable  magnitude,  seriously  obtitract 
the  caliber  of  the  vagina  by  becoming  im])acted  in  the  base  of  the 
bladder,  the  urethra,  or  a  cystocele,  between  the  foetus  and  the  pelvic 
walls.  Under  these  circumstances  not  only  is  the  labor  obstructed, 
but  contusion  and  rupture  of  the  soft  parts,  resulting  in  vesico- vagiusl 
fistula,  may  ensue. 

Impacted  cnlculi  have  sometimes  been  mistaken  for  exostosBs,t 
but  attention  to  the  fact  that  they  are  immovable  during  the  pains 
and  movable  in  the  intervals,  together  with  the  use  of  tlic  vesical 
sound,  will  prevent  this  error. 

•  Spikoklbkro,  "  Lehrbuch,*'  p.  608, 

t  Bejijckk,  "  Ztschr.  f.  Geburtah.  u.  CJynaek.,"  Bd.  ii.  Heft  S,  1878,  p.  25ft. 

X  ScHROCDER,  ''  Lehrbuch,"  6te  Aufl.,  p.  600. 


ABNORMAUTIES  OF  TQE  SEXUAL  ORGANS. 


503 


Va^nal  hernia  consists  of  a  sue  formed  by  the  protmsion  of  the 
vaginaJ  wall,  lined  with  the  parietal  peritonaeum  and  containing  some 
ol  the  abdominal  or  pelvic  viscera.  The  organs  usually  present  in  the 
mo  are  coik  of  the  email  and  largo  intestine,  the  middle  portion  of  the 
rectum  with  its  elongated  meso-rectum,  parts  of  the  omentum,  por- 
tions of  the  urinary  bladder,  and  sometimes  blood,  with  various  prod- 
wctA  of  j>eritoncal  inflammation.  The  location  of  tlie  hernia  is 
usually  in  the  pustcfiur  vaginal  wall,  although  it  may  insinuate  itself 
between  tlie  uterus  and  the  bladder,  and,  descending,  produce  hernia 
of  the  labia  majors.  Perineal  hernias  are  formed  by  hernial  sues 
which  pass  behind  the  ligamentam  latum  and  distend  the  perineum. 
The  intestinal  vaginal  hernia  is  the  most  important  variety,  inasmuch 
as  it  may  not  only  obstruct  labor,  but  may  itself  become  incarcerated 
or  strangulated,  thus  leading  to  symptoms  of  the  gravest  import. 
Tlie  diagnosis,  which  can  be  rendered  very  probable  by  palpation  per 

jinam,  is  made  certain  by  a  rectal  examination. 

Vaginal  neoplasmata,  the  most  important  of  which  are  careinomata 
and  fibromata,  arc  rare  sources  of  vaginal  stenosis,  as  is  likewise 
thrombus  of  the  vagina.  Slight  obstruction  to  labor  may  result  from 
a  pathological  condition  of  the  vaginal  mucous  membrane  described 
by  Wiuckel,*  under  the  title  culpohyperplasia  cystica,  and  consi-sting  of 
the  development  in  the  mucous  membrane  of  numerous  small  and 
closely  aggregated  flattened  cysts.  The  cysts  are  believed  to  be  pro- 
duced by  the  disteution  of  glandular  depressions  in  the  mucous 
membrane  with  mucus,  which,  according  to  Zweifel,f  eventually  pro- 
duces triraethylamine  gas  by  decomposition.  Others  consider  the  loca- 
tion of  the  gas  to  be  in  the  interstices  of  the  submucous  connective 
tissue.^ 

Vaginismus  is  rarely  a  cause  of  vaginal  stenosis  in  labor,  inas- 
much as  it  is  itself  a  cause  of  sterility.  It  has,  however,  been  found 
in  certain  instances  to  constitute  so  serious  an  obstacle  to  delivery  as 
to  necessitate  operative  interference.  In  double  vagina  the  septum  is 
sometimes  a  source  of  slight  vaginal  atresia. 

Intrapelvic  echinococci  constitute  a  rare  cause  of  vaginal  constric- 
tion. Wiener*  collected  seven  cases  of  pelvic  echinococci,  most  of 
which  occupied  the  loose  connective  tissue  between  the  vagina  and 
rectum.  The  leading  symptoms  due  to  their  presence  during  preg- 
nancy were  deep-seated  traction  in  the  pelvis,  severe  pain,  vesical 
tenesmus,  dysuria,  and  constipation.  Menstruation  was  undisturbed. 
The  tumors  were,  with  one  exception,  so  large  as  to  completely  ob- 
struct the  vaginal  canal,  rendering  operative  interference  necessary. 


♦  Wiwckill,  "Arch.  f.  Gynaek.,"  Bd.  ii,  1871,  pp. 
t  ZwHFKL,  "  Arch,  t  Gynaek,"  Bd.  ix,  p.  3». 

t  Rnai,  "Arch.  f.  Oynoek.,"  Bd.  it,  p.  4&fi 

•  WlXM^^  "Arch.  f.  Ujnaek.,  Bd.  vi,  p.  572. 
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IH.  Bteran  Atmii.— Utcriae  wtnam,  vhieh  oenr  Ibm  fawjueiU^ 
linB  fham  d  mnj  odier  portaoa  of  the  gBuilal  pHMgoi,*  maj  be  cmk 
goital  or  aocidenlal,  partial  or  eonplete;.  rniBjiili  ■liiwiai,  ijl—iiiil 
in  partttritMm,  have  beeone  so  dariag  ptcgnaocy,  eiaee  eoaoeptaoa 
veaU  not  othervke  hare  oocnrred. 

ComgimtimatU  or^kU  txUrmi,  or  adheaoB  of  the  lips  tA  the 
^■u»iiwi,  IB  oecaBoned  br  the  soperficial  mioo  of  the 
mwBom  WBtmc»  throngh  the  metfiam  of  inspiaatted  epithelioai  or 
of  new  eonncctrre  tsane  lewJtiag  from  adbesTe  inflaounataan  pr> 
dneed  hj  m^nitk  or  oerrieal  cndoawtritia^  Sehroeder  f  repwda  tbcte 
afaeui  aa  always  inooaplele,  and  flceks  their  or^in  in  the  ^xadoal 
indonition  of  tiaaaea  tiaicdiatehr  snrroimdiiig  the  oe,  resulting  fima 
old  iaflaramaioiy  piuwKA  Aoootdin^  to  his  rievs,  this  pathoht^ied 
condition  cuusieiB  of  deficient  expansifailitj  and  not  of  real  coBtraetwn 
of  the  OB  extannm.  On  examinataon  no  marked  indonition  of  the 
carrix  ia  felt.  The  os  exteranm  ia  hardlr  perceptible  to  tbo  toodi 
and  can  often  only  be  disoorered  by  inspection.  If  the  examinatioa 
be  made  dtning  the  first  stage  of  labor  the  internal  os  b  foond  widdj 
dilated,  while  the  os  ezteroam  remains  perdstcntly  contracted  aai 
eooTeyi  a  sensation  to  the  palpating  finger  akin  to  that  pradnoed  bj  i 
narrow  and  tense  rubber  band.  If  the  finger  or  an  appropriato  ui- 
strament  be  firmly  pressed  against  the  os  during  the  p^n,  it  glovly 
yidds  and  is  grsdaally  retracted  by  the  longitadinal  cerricnl  contno- 
tionsL  In  defanlt  of  each  simple  interference  the  cenrical  tissaes 
above  the  o«  extern nm  U.'oome  enormously  distt-ndt^l,  und  may  finally 
be  ruptured.'  Zweifel^  refers  this  peculiarly  une<{aal  dilatation  of 
the  cervical  canal  to  an  abnormal  presentation  of  the  fetal  crauium 
and  to  a  consequent  local  expani>ion  of  the  anterior  uterine  wall.  Tbe 
OS  externum  baring  been  simultaneoasly  forced  backward  into  the 
hollow  of  the  sacrum^  the  yielding  anterior  uterine  wall  then  forms  a 
diverticulum  which  contains  the  presenting  fetal  part,  and  no  dilating 
force  is  exerted  upon  the  external  os.     Benicke'  was  unable  to  di»- 

•  Jma,  op,  eit,,  p.  B.  f  ScHRomHt,  "  Lehrbodi,"  ftt«  Aat.,  p.  48J. 

X  ZwBwzL,  "  Arrh.  f.  Gjouk.."  Bd.  r,  1873,  p.  149.  •  Buocn,  i>p.tik,t.UX 
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cover,  in  his  eases,  the  iwsterior  deviation  of  the  og  which  is  assumed 
by  Zweifel  aa  the  basis  of  his  hypothesis. 

Cicatricial  atresia  of  the  os  externum  is  rarer  than  the  adhesiye 
stenosis  just  described.  It  is  usually  couiined  to  the  lips  of  the  ex- 
teriml  os,  but  may  involve  the  cervical  canal  for  a  varying  distance. 
Its  most  frequent  canses  are  post-parlum  ulceration,  inflammation, 
cauterization  of  the  cervix,  and  mechauical  irritation  applied  fur  the 
}mrpose  of  producing  abortion.  The  diminuti«jn  of  tlic  uterine  dis- 
charges during  pregnancy  affords  a  favorable  opportunity  for  the  de- 
velopment of  the  stenosis  under  consideration.  If  cicatricial  atresia 
exist,  the  os  externum  remains  undilated  in  labor,  the  cervix  Ixjcomos 
immensoly  distA;Muled,  and  may  even  rapture,  unless  the  os  be  dilated 
by  artificial  means.  The  diagnosis  rests  ujion  the  discovery,  usuidJy 
easily  made>  of  the  cicatrized  os  externum.  Should  the  latter  have 
jtreated  into  the  hollow  of  the  sacrum,  the  diagnosis  may  only  be 

jmplished  with  ditliculty,  or  the  cxjmndud  cervical  tissues  be  mis- 
taken for  the  fetal  membranes.  This  error  is  avoided  by  the  discovery 
of  the  direct  continuity  of  the  vaginal  wall  and  the  supposed  mem- 
branes, and  by  inspection  through  a  proper  speculum. 

Abnormal  rigidity  of  the  os  extt'rnum  is  often  encountered  in  mul- 
tiparaj  as  the  result  of  genuine  cicatricial  processes  or  of  fibrous  hy- 
pertrophy. This  condition  is  especially  observed  in  connection  with 
prolapse  of  the  uterus.  A  similar  rigidity  in  aged  primipara?  is  duo 
to  atrojihic  degenerative  changes  in  the  cervical  tissues,  or  to  hyper- 
trophy of  the  portio  vaginalis.* 

Haemorrhages  occurring  into  the  hypertrophied  cervical  tissue  are 
distinguished  as  cervical  thrombi,  and  constitute  obstacles  to  delivery. 
The  retraction  and  dilatation  of  the  cervix  may,  further,  be  obstructed 
by  adhesions  in  the  lower  segment  of  the  uterus  between  the  decidua 
knd  the  chorion. 

Acute  elongation  of  the  anterior  lip  of  the  os  externum,  in  conse- 
quence of  its  incarceration  between  the  fcetus  and  the  bony  pelvis,  and 
of  the  resulting  cpdema  of  its  tissues,  is  referred  to  by  Hirtef  as  a  rare 
btit  serious  obstacle  to  delivery. 

Parturition  is  sometimes  delayed  by  double  uterus.  The  ob- 
struction may  in  this  instance  be  produced  by  an  hypertrophied 
unimpregnatcd  horn  of  the  uterus.  J  Again,  the  oblique  position  of 
the  impregnated  honi  may  produce  abnormal  presentations  *  or  ma- 
terially interfere  with  the  efficiency  of  the  pains. 

The  uterine  atresias  produced  by  carcinomata,  fibromata,  and  ora- 
rian  tumors  ai'e  considered  in  another  chapter. 


•  Bekicte,  op.  eit.,  p.  240. 

♦  HwTE,  "Arch.  f.  Gynaek.,"  Bd.  tu,  187fi,  p.  662. 
X  MiJLLKa,  "Arcli.  L  Gywiek.,"  Bd.  t,  1873,  p.  132. 
•Scuts,  "Arch.  f.  Qjumek.,"  BU,  il,  1871,  p.  SOT. 
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Sjrmptoms  of  Atresias  of  the  Genital  Canal. — The  principaj  symp- 
toms of  atrediii  in  the  uuiuipregnated  state  relate  to  the  partial  vr 
complete  retention  of  the  mcustrual  fluids.  If  tJie  stonosLs  be  com- 
plete the  uterus  is  enlarged  and  fluctuating,  while  severe  uterine  pains 
attend  each  monthly  period.*  The  Fallopian  tubes  are  dilated.  Some 
of  the  retained  and  decomjtosed  menstrual  fluid  may  be  forced  throu{j:h 
the  tubes  into  the  peritoneal  cavity,  producing  serious  or  fatal  peritu- 
nitis.  The  mere  dilatation  of  the  uterus  may  become  so  excessive  aa 
to  produce  peritonitis. f  .Septic  poisoning  is  sometimes  induc-cd  by 
abBor]»t:on  of  puiresceut  materials  from  the  uterine  cavity.  A  symjw 
tom  often  swerving  to  attract  attention  to  the  existence  of  abnormul 
vaginal  contraction  is  inability  to  perform  the  sexual  act. 

The  most  prominent  symptom  of  atresia  during  parturition  con- 
sists, in  general  terms,  of  mechanical  obstruction  to  delivery,  which  is 
more  or  lees  serious  in  proportion  to  the  degree  of  existing  stenosis. 
The  special  symptomatology  of  the  indsvidufd  pathological  conditions 
productive  of  atresia  has  been  considered  in  connection  with  their 
respective  anatomical  eharact^jra. 

Note. — Atresias  for  the  most  part  require  to  be  treated  each  bj  itself,  according  tu 
the  prinftples  of  surgical  art.  la  a  paper  by  Professor  I.  E.  Tavlor,  in  the  fourth  volume 
of  the  "Traaaactioos  of  the  American  Gyafficological  Society,"  entitled  "Atresia  of  the 
Vagina,  Congenital  or  Accidental,  io  the  Pregnant  or  Non-prcgTiant  Female,"  the  author 
relates  a  case  of  accmingly  eoinjilcCe  iinperforatiou  of  the  vagina  complicating  labor,  where 
he  succeeded,  by  scraping  wilb  the  finger-nail  during  the  pains,  in  passing  the  indcx-fiager 
through  the  intervening  membrane  to  the  child's  head,  and  evcutually  in  securing  an 
opening  large  enough  for  the  birth  to  be  aceompliHhed.  I  had  previously  reported  two 
BJinilar  cqsch,  one  in  the  "  New  York  Medical  Jonmal,"  ojid  one  to  the  0t>8ietrica1  So- 
ciety.t  The  first,  where  I  was  aided  by  Profetuor  Fordycc  Darker,  occurred  in  UcUevue 
lloapital,  and  the  Hccond  in  private  practice.  In  both,  similar  success  followed  a  gradual 
diaacction  of  the  raginitl  walls  nrith  the  finger.  In  such  caaee  usually  a  depressioo,  or  a 
thinned  point  in  the  tissues,  itidicales  the  diiection  to  be  followed.  C.  Draun  stat 
however,  that  he  has  seen  three  cases  where  vesit^^vaginal  firttu1n>  were  prmlueed  by  thk 
tunneling  process,  an  adtuonitiou  to  extreme  caution  in  Lis  performance.*  For  at 
of  the  vagina,  dilatation  should  be  employed,  cither  by  means  of  coniprcBBcd  sponges, 
tampon  of  slipperr-ehu  (Skene),  or  the  water-bag.  Wlien  dilatation  is  already  well  ad- 
YBnce<i,  incisions  may  be  used  to  aid  in  cuupkting  the  process. 


Uterine  Tumohs  coMPLicATixa   Pregnancy,  Pabtubitios.  awbt 
THE  Puerperal  State. 

I.  Dterine  Myomata. — 1.  In  pregnancy.  Because  of  the  disposi- 
tion of  uterine  uiyomata  to  produce  sterility,  they  naturally  constitute 
comparatively  infrequent  comi)licatious  of  pregnancy.     They  are  sul)- 

•  Donn.-*,  "  Anh.  f.  nTnatk."  Rd.  i,  1878,  p.  544 ;  L  E.  Tatlob,  "Atresia  of 
Vagina,"  "Tran.s.  of  the  Am.  (ijntec.  Soc.,"*  vol.  ix,  1880,  pp.  9,  12. 

t  I.  E.  Taylor,  loc.  cit.,  p.  16. 

%  "  Trans,  of  the  New  York  Obstot.  Soc.,"  toI.  i,  p.  44. 

*  Bbad.n  von  Ykbk^ald,  *'Lehrbucfa  der  gcsamnit.  Gynaek.,"  p.  273. 
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diTided,  according  to  their  location,  into  gubijcritoneal,  interstitial, 
and  submucous  myomata.  The  presence  of  cither  variety  diminiahea 
the  probability  of  conception,  but  none  absolutely  precludes  the  possi- 
bility of  its  occurrence. 

Subperitoneal  myomata  prevent  conception  and  interrupt  utero- 
gt>«tation  only  when  they  attain  large  dimensions,  and  their  preju- 
dicial influence  is  then  usually  referable  to  the  uterine  retroversions 
or  rtitroflexionM  which  they  induce.  Interstitial  myomata  are  more 
likely  than  the  preceding  variety  to  occasion  abortion  or  premature 
delivery,  either  by  producing  uterine  flexions,*  or  by  acting  as  the 
exciting  cause  of  hsemorrkagcs,  which  are  more  severe  when  the  [da- 
centa  is  located  over  the  site  of  the  tumor.  This  st^itemcnt  aj)plie8 
particularly  to  p</.t/.-partitm  ha-niorrhagee,  inasmuch  as  the  muscular 
atrophy  induced  by  tho  myoma  prevents  the  ready  and  complete  clo- 
sure of  the  uterine  sinuses. 

Submucous  myomata  rarely  permit  of  conception,  which,  in  the 
event  of  its  occurrence,  is  almost  uniformly  followed  by  abortion,  due 
usually  to  metrorrhagia.!  ^^  rare  cases,  howeTcr,  pn'gnancy  jirogress- 
es  to  its  normal  termination.  Myomata  ordinarily  participate  in  the 
uterine  hypertro])hy  of  pregnancy,  becoming  at  the  same  time  softer 
and  more  succulent.;^  Tliis  change  in  consistence,  which  is  refeiTinl 
to  increased  vascularity  and  to  scroiis  infiltration,  is  attended  by  dila- 
tation of  the  lymphatics,  which  may  lead  to  the  formation  of  cysts. 
The  softened  tumor  readily  undergoes  changes  of  form  under  the  in- 
fluence of  increasing  Jntrii|K.'lvic  pressure  and  of  ut^eriue  traction.  It 
may  become  so  flattened  that  it  ceases  to  bo  recognizable  as  a  tumor, 
but  regains  its  earlier  sha])e  after  delivery. 

The  diagnosis*  of  uterine  myomata,  particularly  of  the  interstitial 
and  submucous  varieties,  is  often  attended  during  pregnancy  by  diffi- 
calty,  inasmuch  as  their  symptoms  and  signs  are  obscured  by  those  of 
pregnancy.  On  the  other  hand,  the  existence  of  niyouiata  may  pre- 
vent the  recognition  of  pregnancy.  Fibrous  tumors  nuiy  be  mistaken 
for  fetal  organs  or  for  intrauterine  cystic  tumors.  The  latter  error 
would  be  particularly  unfortunate  if  it  should  lead  to  puncture  of  tho 
myoma  and  be  followed  by  metrorrhagia. 

2.  In  Parturitio/i  and  the  Puerperal  Stale. — Uterine  polypi  act  as 
impediments  to  delivery  only  when  they  are  situated  beside  or  in  front 
of  the  advancing  child,  and  are  possessed  of  considerable  size  and  con- 
sistence. If  the  tumor  be  small,  movable,  and  yielding,  it  may  occa- 
sion only  trifling  obstruction  to  parturition  and  may  even  be  expelled 
by  the  advancing  fcetus,  after  rupture  of  its  pedicle. 

Interstitial  myomata,  when  corporeal,  constitute  impediments  to 

♦  PosricK.  "  Buitr.  z.  Gcburtdh.  u.  Gynack.,"  Bd.  ii,  1878,  p.  92. 

f  TaouAS,  "  Am.  Jour,  of  ObBtel.,'*  toL  riii,  p.  800. 

i  SriKGCLDEiiQ,  "  Arcb.  f.  Gynack  ,"  Bd.  r,  1873,  p.  110. 
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delivery  only  when  located  in  the  lower  segments  of  the  uterus.  Even 
when  thus  situated,  thoy  often  B|)ontaneou8ly  recede  from  the  ixjlrjc 
cavity  under  tlie  influence  of  the  lonj,'itudhinl  uterine  coutractiuna. 
By  exerting  traction  on  the  uterine  parietes  they  aggravate  the  sever- 
ity of  the  puius,  and,  according  to  Sj>iegelberg,*  sometimes  produce 
rupture  of  the  uterine  wall,  in  which  their  growtli  has  already  deter- 
mined atrophic  degeneration.  By  interfering  with  symmetrical  uter- 
ine contraction,  interstitial  myomata  render  the  paina  irregular  »nd 
inefficient,  hesides  predisposing  to  ante-  and  particularly  to  post-par- 
turn  haemorrhage.  By  altering  the  form  of  the  uterine  cavity  and 
preventing  the  engagement  of  the  head  in  the  superior  stnjit,  thia 
variety  of  myoma  fretjuently  produces  ahnormal  positions  and  presenta- 
tions, f  In  a  case  of  my  own  eclampsia  resulted,  apparently  from  the 
same  set  of  causes  as  those  which  obtain  in  multiple  pregnancy.  They 
also  predispose  to  the  development  of  retroflexions  in  the  puerperal 
state.  When  interstitial  myomata  are  developed  in  the  cervical  tissnos 
they  almost  invariably  offer  a  meelianical  impediment  to  delivery,  and 
are  rarely  capable  of  being  displaced  above  the  superior  strait.  If,  liow- 
ever,  they  have  become  intravaginal  and  tlieir  btise  be  not  too  extensive, 
they  arc  often  readily  amenable  to  appropriate  surgical  interference. 
In  default  of  the  latter,  fatal  corapre8.sinn  may  be  exerted  upon  the 
fetal  cranium,  or  the  vesico-vaginal  septum  may  be  lacerated  during 
labur. 

Subserous  myomata,  are  ordinarily  deve]oi)ed  in  the  posterior  uter- 
ine wall.  If  connected  with  the  body  of  the  uterus  and  located  above 
ttie  retro-uterine  reflexion  of  the  i>eritoiia;uni,  they  may  be  s]>ontane- 
ously  extrude<l  from  the  pelvic  into  the  peritoneal  cavity.  They 
originate,  however,  most  frequently  in  the  cervical  tissues,  and,  ex- 
tending downward,  become  retro-vaginid,  more  or  less  completely  oc- 
cupy tlie  pelvic  cavity,  and  offer,  provided  their  size  be  at  all  con- 
siderable, an  insurmountable  obstacle  to  parturition.  This  variety  ha§. 
been  designated  as  the  incarcerated  uterine  myoma.  J 

TreatmeDt. — Interstitial  corporeal  myomata,  as  a  rule,  do  not  inter- 
fere with  the  expulsion  of  tlie  child.  Dr.  A.  Kessler  has  reported  a 
case  which  I  saw  with  him  in  consultation,  where,  after  the  expulsion 
of  a  four  mouths'  fwtus,  it  was  found  impossible  to  reach  the  placenta. 
The  latter  occupied  an  inaccessible  jtosition  near  the  right  cornu,  far 
out  of  reach  of  the  fingers,  while  the  convexity  of  the  tumor  was  such 
as  to  interfere  with  the  working  of  curettes.  The  patient  subsequently 
died  of  septicsBmia.  Eemoval  of  the  entire  uterus  would,  perhaps, 
have  saved  lier  life.  If  myomata  encroach  upon  or  occupy  the  fwlvic 
cavity,  tliey  should  he  raised  above  the  brim  by  sustained  vaginal  and 
rectid  pressure. 

•  SriEGELDERG,  "  Lohrbuch,"  p.  ftog.  f  Thomab,  he.  cU^  p.  808. 

%  SmouBKBO,  "  Arab.  f.  Gjnaek.,"  Bd.  r,  IBtS,  p.  100. 
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The  mogt  serious  obstruction  to  the  birth  of  the  child  is  offered  by 
cervical  and  subserous  myomata  situated  behind  the  uterus,  and  nearly 
filling  the  pelvic  space.  In  such  cases  the  only  means  of  delivery  may 
l»e  by  the  Caesarean  section.  The  unfavorable  results  of  the  opera- 
tion, however,  when  complicated  by  the  presence  of  uterine  myouuita, 
are  shown  by  Spiegelberg's  report,  where  of  twenty-nine  mothers  but 
four  recovei-ed.  A  successful  case  of  Caesarean  section,  made  neces- 
sary by  two  large  myomatous  tumors  of  the  uterus,  has  receiiUy  been 
reported  by  l>r.  Moses  Baker,*  of  Stockwell,  Indiana.  Polypoid 
growths  should  be  pushed  back  into  the  uterus,  if  possible,  in  caises 
where  the  pedicle  is  out  of  reach.  Where,  however,  the  tumor  is 
shoved  down  in  advance  of  the  head,  and  the  pedicle  is  accessible,  it 
should  be  removed  with  the  ecraseur  or  with  scissors. 

Polypoid  elongation  of  the  anterior  lip,  where  replacement  ia  im- 
possible, and  where  the  swelling  obstructs  labor,  may  call  for  the  de- 
struction of  the  child,  as  excision  is  likely  to  bo  followed  by  dangerous 
haemorrhage. 

II.  Carcinoma  of  the  Cervii  Uteri.— l.  In  Pref/nanet/.  rterine 
cancer,  which  is  one  of  the  gravest  complications  of  pregnancy,  is,  if 
primary,  almost  without  exception  of  cervical  origin.  Conception 
often  occurs  in  the  earlier  stages  of  the  disease,  and,  since  it  is  only 
absoIut<?ly  prevented  by  a  carcinoma  which  completely  occludes  the 
cervical  canal,  it  occasionally  t^ikcs  place  even  in  the  later  stages  of 
the  neoplasm's  growtli.  The  existence  of  pregnancy  uexially  hastens 
the  development  of  the  cancer,  the  more  rapid  growth  of  which  is 
probably  referable  to  the  increased  vascularity  of  the  uterus  and  to 
the  correspondingly  augmented  activity  of  its  nutritive  processes.  In 
rare  instances  the  occurrence  of  pregnancy  seems  to  arrest  the  devel- 
opment of  the  local  and  general  symptoms  referable  to  the  cancerous 
growth,  t  In  the  majority  of  cases  the  neoplasm  does  not  interfere 
with  the  completion  of  normal  ntcro-gcstatiou.J  although  abortion  or 
premature  delivery  is  a  frequent  i-esult  of  its  development.  These 
iasnes  of  pregnancy  are  most  frequently  determined  by  cancerous  tu-' 
mors  whose  progress  has  invaded  the  higher,  sui)ravaginal  portions 
of  the  cervix,  and  is  probably  occasioned  by  the  interference,  on 
the  ])art  of  the  neophwtn,  with  the  normal  process  of  uterine  growth 
and  expansion.  The  traction  exerted  by  the  enlarging  cervix  upon 
the  unyielding  tissues  of  the  tumor  may  also  produce  a  solution  of 
their  continuity,  and  give  rise  to  formidable  ha-morrhage.  In  ver}' 
exceptional  cases  uterine  carcinoma  seems  to  protract  the  period  of 
gestation  far  beyond  its  normal  limits,  in  which  case  the  foptus  dies 
and  undergoes  the  changes  usual  in  retention. 

*  "Am.  Jour,  of  Obstet,"  1881,  toI.  xiv.  p.  6V»6. 

f  SpuoELnrao,  "  Uhrbuch,"  p.  295. 

X  Dkkicke,  "  Arch.  f.  Oynaok.,"  Bd.  x,  187fi,  p.  40S. 
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2.  In  Partnriiion  and  the  Puerperal  State. — If  the  cancer ' 
fined  to  tlie  lower  margin  of  the  cervical  canal,  the  exjmusion  of  the 
latter  is  not  raatorially  interfered  with,  and  delivery  may  be  safely  and 
8i)«H>flily  accomplished.  If,  however,  the  morbid  process  has  inrolred 
the  entire  portio  vaginalis,  or  has  even  extended  quite  to  the  os  inter* 
nura,  the  inelastic  tissue  of  the  cancerous  growth  has  replaced  the 
expansile  muscular  fibers,  and  an  opening  of  suOieient  caliber  for  the 
passage  of  the  foetus  can  only  be  produced  by  rupture  and  contusion 
of  the  degenerated  and  unyielding  cervix.  The  immediate  result  of 
such  a  laceration  is  violent  haemorrhage,  which  is,  however,  quite 
amenable  to  treatment.  The  consequence  of  the  excessive  pressure 
to  which  the  cervix  is  subject4?d  during  labor  is  necrosis  of  the  con- 
tust(d  tissues,  which  is  frequently  followed  by  fatal  septicaemia. 

The  diagnosis  is  accomplished  by  the  same  means  which  are  em- 
ployed iu  the  detection  of  cervical  cancer  in  the  unimpregnated  con- 
dition. 

Tlie  prognosis  is  doubtful  for  both  mother  and  child.  The  latter 
is  inipt-riled  by  its  liability  to  premature  expulsion,  and  by  the  me- 
chanical obstruction  to  its  birth  protluced  by  the  tumor.  The  moth- 
er's life  is  not  only  shortened  by  the  rapidity  of  the  cancerous  growth 
usually  induced  by  pregnancy,  but  is  jcojmrdizcfl  by  her  increased  lia- 
bility to  alnirtion.  poxt-pnrtum  hspmorrhage,  and  puerperal  fever. 

TrMtmrnt, — During  pregnancy,  in  cases  where  the  disease  is  con- 
flni«d  lo  the  ei^rvioal  portion,  either  amputation  or  excision  should  be 
jK'rforniod.  The  time  selected  for  o]^nition  is  usually  the  fourth 
month.  Alvrtion  does  not  necessarily  follow.  In  advanced  8t 
whero  tho  carcinomatous  process  has  invaded  the  contiguous  tia 
ojK»n»tivo  interfenuice  should  lie  p«»stponetl  until  the  end  of  gostatioir 
Ju!«t  in  pnqM>rti«>u  as  the  oulKH>k  for  the  mother  grows  qnesttOB- 
able,  the  interests  of  the  child  rise  in  importasee.  An  extensive 
rcn»ov«l  of  diseased  tissue  during  pregnancy  exposes  the  mother  to  tl 
imnuHiiate  dangers  of  premature  labor  and  subsequent  septicauni 
white  it  is  hardly  possible  to  do  the  work  so  effeetively  as  to  procure  a 
free  outlet  for  the  chiM.  Upon  the  advent  of  labt^r,  if  the  child  be 
Hving,  the  Cw^iarfan  wetion  oeftainlr  IkM»  out  the  hope  of  saving  one 
life,  and  probably  does  not  greatly  iacr— w  the  peril  to  which  the 
other  is  e\)x«ed.*  l>r.  Ford^xe  Barker  stties  that  be  has  met  with 
three  can<s  of  s]v>ntaiM0Q8  Mivay  whan  the  eerrix  vas  carcinoma- 
tous, in  all  of  which  the  MoHier  sttrriwd  tbe  childbed  period.  S«di 
good  furinne,  bowev«r,  is  otwswirily  rant,  and  is  only  likely  to  rwali 
in  patien(«  vhow  tisnwe  are  but  modecttMy  affedvd.    f^tniUBel  f  i«- 
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ports  a  cnso  from  tlie  Berlin  Clinic,  where,  the  child  being  dead, 
Schroeder  broke  away  with  his  hands  largo  masses  of  the  neoplasm, 
and  thus  provided  a  passage  of  eufficient  size  to  permit  the  extraction 
of  the  child  by  version.  The  patient  waa  discharged  on  the  tenth  day, 
but  died  a  few  days  after. 

in.  Ovarian  Tumors. — 1.  In  Pregnancy.  Ovarian  tumors,  par- 
ticularly those  of  the  cystic  variety,  are  quite  often  encountered  as 
comitlications  of  pregnancy.  They  usually  antedate  conception,  but 
may  make  their  appearance  during  pregnancy.  Utero-gestation  often 
favors  their  development  by  increasing  the  general  vascularity  of  the 
pelvic  viscera,  although  an  arrest  of  growth  and  an  actual  retrogres- 
sive nictnmorpho?is  of  tlie  tumor  seem  to  be  the  occa-sional  effect  of 
intercurrent  conception.*  This  retrogressive  process  affects  only  cys- 
tic tumors,  and  may  result  from  the  uterine  pressure,  which  facilitates 
the  absorption  of  their  contents.  After  delivery  the  cysts  present  on 
palpation  a  relaxed  and  flabby  condition.  The  natural  tension  of  the 
tumor  is  soon  restored  by  the  secretion  of  additional  fluid,  except  in 
those  rare  cases  in  which  the  compression  of  the  gravid  uterus  seems 
to  initiate  a  permanent  process  of  retrogression  and  absorption, 

Wernich  f  advanced  the  opinion  that  tlio  assumption  by  benign 
ovarian  tumors  of  a  malignant  character  was  determined  by  the  occur- 
rence of  pregnancy,  and  SpiegelbergJ  regards  this  transition  as  posi- 
tively established.  The  ovarian  tumors  under  consideration  may  be 
bilateral.  If  they  be  of  moderate  dimensions,  they  may  not  interfere 
with  utero-gestation  or  delivery,  except  by  a  slight  aggravation  of  the 
naual  disturbances  attendant  upon  pregnancy.  An  ovarian  tumor  is, 
however,  liable  to  occasion  abortion  or  premature  delivery  if  it  bo  con- 
fined by  adhesions  to  the  pelvic  cavity,  or  be  closely  connected  to  the 
utenis.  Under  these  circumstances  abortion  results  from  interference, 
on  the  part  of  the  new  growth,  with  the  natural  uterine  expansion,  or 
from  the  retroflexion  which  it  induces.  In  rare  instances  a  rotation 
of  the  cyst  upon  its  axis,  followed  by  strangulaticm  of  its  p>edicle,  is 
observed.  This  deplorable  accident  leads  to  a  lethal  issue  by  shock, 
by  gangrene  of  the  cyst  and  consequent  septicaemia,  or  by  ha?morrhage 
into  the  tumcjr  and  the  jjoritoneal  cavity,  followed  by  ix>ritoijitis.  The 
rationale  of  the  morbid  phenomena  referable  to  tumors  of  larger  size 
is  entirely  different.  These  tumors  do  not  often  occasion  abortion  or 
premature  delivery,  but  gravely  complicate  the  later  periods  of  j>reg- 
nancv  by  means  of  the  pressure  whifh  they,  in  common  with  the  gravid 
Uterus,  exert  ujwn  the  abdominal  and  thoracic  viscera.  Ascites  and 
dyspnoea  are  the  chief  results  of  the  angmented  intra-abdominal  ten- 
sion.    CEdema  of  the  lower  extremities  is  often  observed.     The  ova- 

♦  ScnROKPM.  "  Lohrbucli,"  p.  399. 

\  WtiiXKH,  "  Beitr.  z.  Gcliurtsh.  n.  Oyn.,"  Bd.  li,  p.  148, 

X  Snsanjicitu,  "  Lehrbudi,"  p.  2»7. 
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cjst  mnetiiDea  mptofes  and  produces  fital  ■*"nq— , 
or  seplieemai.    The  eanped  ctBtie  fluid  may,  iMrwenr*  be 
•■d  pregmiicT  mch  a  natiinl  tenuiMtiflB. 

Diagnmng, — if  the  oramn  taioor  be  of  aaall  aje,  it  nmt  be  eom> 
pletelr  masked  by  tbe  growing  ut^nia,  or  aaj  be  wktaifpn  for  a  por- 
tmi  of  the  latter.  I^  on  the  olher  hand,  the  snttee  off  the 
irregnlar  and  nodular,  the  vterns  laaj.  at  an  early  petiod  of  pre^naa^^ 
itslf  be  r^arded  as  a  part  of  the  crsL  lUpation  and  naacultjaioo  i 
will,  howeTer,  neoallj  affoid  aataa&etotj  diagnoatao  pointa  of  depart ' 
ore.  If oreoTfcr,  the  ahsenee  of  the  »■*»—  in  ptfaenta  vith  an  *i%wam 
tomor,  and  an  vnoBoaDj  r^ad  increaae  in  the  dimcadaaa  of  the  abdo- 
men, jdMold  awaken  the  SBpieton  of  combined  prrgnancy  and  orrarian 


2.  /a  Pmrimrititm  mmd  tie  Pmerpermi  £fatf«.— The  iliiigiin  resnlt- 
ing  in  partnrition  and  the  pueipeial  state  from  ovarian  tnoiorB  oom- 
plicating  prcignancj  are  twofold,  and  eonsict  (a)  in  the  obetmctioa 
to  labor  which  they  onriaion  and  {k)  in  the  xeealta  of  the  morbid  pro* 
ceaaee  determined  in  the  nesffaama  tfaanMclTat  by  the  exceauTe  pR9»' 
vre  of  the  lUTOwndtng  tasHRa.  i 

(/§)  If  the  ormrian  tomor  ii  ooafiaed  within  the  tnw  pelria  ia 
sndi  a  war  ag  to  render  its  epontneooB  or  nunraal  displaoeineot  im- 
pomibi^  it  ma  J  oilier  a  moit  Miioni  impediment  to  the  expvlaon  of 
the  fotno.  Dennoid  erata  manifnat  a  nwre  decided  tendener  t^  eoa* 
inet  aHhewowfi  in  the  pelris  than  other  orarian  tunoce.  and  afford 
OB  Ihia  aeoonnt,  aa  well  as  beeanse  of  the  greater  fiaiiiietrmi  of  their 

itenta,  a  wocae  paogaoeiB  than  any  other  variety.*  Obrtiuutod  hdwr 
frequently  icaidta  tram  the  penmnce  at  email  than  from  that  i 
large  orarmn  tumoia^  ance  the  latter  oRencr  eaeape  into  the 
aal  caritT  dnrinig  pregnancy,  and  are  unable  at  any  anhaefaent  period 
to  effect  an  entnmee  into  the  tme  pelria^ 

{i)  Etcb  if  the  obatacle  ofliBred  to  partnritioa  by  aa  ovanaa  tu- 
mor be  tririal,  the  changes  indoced  in  its  own  sabsumee  by  the  par- 
tarient  act  may  be  pcodnctiTe  of  vefj  aerioaa  reoalta>  The  pnawire 
aad  tmetioB  exerted  upon  the  pedide  of  the  cyvt  am  often  ao  aerere 
aa  t»  prodaoa  iti  atxaagaktioa,  followed  by  necrodB  ol  the  touor, 
wHk  eoBfleqaeat  eeptie  poaaoaiqg.  Baptare  of  the  me,  with  it;  fatal 
taaanqwmreB,  may  abo  occor,  or  sacb  aarere  contaaaas  of  the  tumor 
may  be  ooeasioaed  by  exceaare  pwaaaia  aa  to  remit  ia  gaagraue  of 
ita  entire  mam.  The  developaient  of  the  fietaa  ia,  as  a  rale,  not  intcr- 
Cered  with  by  orarian  tunar^  The  latter  manifwit  a  tendency  to  tett 
i^nd  derefcyaent  ia  the  paiapual  italcv  enaiit  in  thoae  rare 
dkaneteriaed  by  pemmaent  laiiogiaaa'ia  mrtaaMiniliiiijii^  aad 
tion. 

kOrarian  tnnK»a  are  a  dangenms  comptieataoa  of  pregaancy. 
--- 


■re  caeea 
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fair  reports  fifty-seven  ciiscs,  with  tlurteen  deaths.  The  treatment, 
where  the  tumor  interferes  with  delivery,  consists  in  reposition,  or, 
failing  after  persevering  effort,  in  puncture  of  the  cyst.  The  cttUde- 
aar  of  tlie  viigina  affords  gonorully  the  most  convenient  point  for 
introducing  the  troc^ir.  The  time  selected  for  tuj)ping  should  bo 
during  the  existence  of  a  pain,  when  the  cyst  is  rendered  tense  by 
pressure.  Owing  to  the  rapid  increase  in  the  size  of  the  tumor  which 
commonly  rei<ulu»  from  pregnancy,  atid  in  consideration  of  the  rela- 
tively favorable  issue  of  ovariotomy  performed  upon  pregnant  women, 
the  radical  operation  daring  pregnancy  may  possibly  prove  in  the 
future  the  most  advantageous  form  of  treatment. 


CHAPTER  XXIX. 

ABAOHifAZITISS  OF  TBS  FCETUS  WBICR  OFFER  AN  OBSTRUCTION 

TO  DELIVERY. 

Premntupc  OBf>ificution  of  the  cranium. — Hydrocephalus. — Enet>|iha1ocdc. — Ilyilrothonuc. 
— Ascites. — Other  causes  of  abdominal  disieation. — Tumors  of  the  truak. — Moo- 
■lro«itlea. — Double  rooDstcrs. — Acardiad. — .\DcncophaIous  inoiistcr«. — AbDoncal  po- 
Bitiona. — Sponiancuua  version.— i^poctaneous  cToluiion. 

I.  Fetal  Diseases  which  obstbuct  the  Expulsion  of  the  Head. 

Premature  Ossification  of  the  Fetal  Cranium. — This  condition  is 
characterized  by  the  com])letc  or  nearly  complete  closure  of  the  fonta- 
nelies.  The  head,  therefore,  loses  its  compressibility,  and  no  longer 
undergoes  those  changes  of  form  which  constitute  so  importiint  a  part 
in  the  mechanical  pniccs.ses  of  delivery.  As  the  anomaly  is  ai)t  to  in- 
terfere with  brain  development  in  infancy,  the  late  Dr.  John  E.  Blake* 
advocated  early  [itirfjjrntion  where  the  interests  of  tlie  mother  had  to 
be  consulted.  As  I  have  never  met  with  this  form  of  dystocia  in  a 
large  number  of  instrumental  deliveries,  I  can  not  but  regard  it  as 
extremely  uncommon. 

Hydrocephalus. — Congenital  hydrocephalus  of  sufficiently  marked 
development  to  constitute  an  impediment  to  parturition  is  compani- 
tively  rare,  occurring,  according  to  the  statistics  of  Madame  La  Cha- 
pelle,t  only  fifteen  times  in  4.3.545  deliveries.  It  consists  usually  in 
a  serous  effusion  confined  to  the  cerebral  ventricles.  The  elTusion 
may,  however,  according  to  Jaccoud  and  IIallopean,t  be  situated  in 
the  meshes  of  the  pia  mater,  in  the  cerebral  i>arenchyma,  in  the  8ub- 
arachnoid  cavity,  or  between  the  arachnoid  and  the  dura  mater. 

•  Bt.AKC,  "  Atn.  Jwr.  of  Obstct.,"  toI.  xii,  1879,  p.  226. 
f  SriEnBLncaa,  "  Lehrhucb,"  p.  62&. 

J  "XouT.  diet.  Jc  m6d.  et  cbir.  prat.,"  rol.  xiii,  article  "Enc6pbale,"  p.  ICL 
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Etiology. — The  etiolooricul  factors  of  the  disease  have  not  been 
aaeertained,  although  Herrgott*  assumes  an  invariable  causative  rela- 
tion between  coexisting  crctiuiam  and  hydrocephalus. 

Morbid  Anatomy.— The  accumulated  seram  couipressea  the  cercbraJ 
parenchyma  and  produces  dilatation  of  the  cranial  cavity,  which  tnny 
become  excessive.  The  cranial  bones  become  abnormally  thin,  being 
in  some  instances  no  thicker  than  parchment.  Their  continuity  may 
bo  interrupted  by  apertures  of  varying  size,  through  which  the  con- 
tents of  the  cranium  may  protrude,  constituting  an  enccphalocele. 
The  skull  is  of  disproportionate  magnitude  as  compared  with  the  face. 
The  head  may  attain  the  dimensions  of  that  of  an  adult.  The  fore- 
head is  prominent  and  bulging,  the  sutures  are  widely  open,  and  the 
fontanellea  of  large  diameter.  The  body  of  the  foetus  is  usually  well 
developed,  and  of  a  size  corresponding  to  the  existing  jieriod  of  preg- 
nancy, although  spina  bifida  and  otlier  malformations  may  coexist. 
llydramnion  frequently  complicates  hydrocephalus. 

Diagnosis. — Cystic  tumors,  spina  bifida,  encephaloccle,  and  tlie  skull 
of  a  macerated  fa?tus,  are  most  frequently  mistaken  for  hydrocephalus. 
The  differential  diagnosis  is  based  upon  different  signs,  according  to 
the  position  and  presontaf  ion  of  tlio  foetus.  If  the  head  present  and 
be  still  above  the  superior  strait,  abdominal  palpation  may  sometimes 
detect  a  large,  rounded,  and  hard  tumor  above  the  pubes,  while  aus- 
cultation discovers  the  maximum  intensity  of  the  fetal  cardiac  sounds 
above  the  umbilicus.  The  abdomen  is  unusually  distended.  li  the 
head  has  descended  somewhat  into  the  pelvic  cavity,  palpation  ptr 
vag  tna;flreveals  a  fluctuating  sac,  which  becomes  notably  tense  dar- 
ing the  pains.  In  the  interval  between  the  uterine  contractions,  the 
broad  foutanelles,  the  thin  bones,  and  the  wide  sutures  are  readily  felt. 
These  tigns  may,  however,  fail  if  the  crania!  bones  be  thick  and  the 
antures  already  ossified.  In  this  case  the  disproportion  between  the 
forehead  and  face,  the  bulging  frontal  bone,  and  the  prominence  of  the 
superciliary  ridges  arc  important  aids  to  a  diagnosis.  If  the  mem- 
branes be  ruptured,  the  hairy  scalp  may  be  felt.  The  diagnosis  ic 
easier  when  the  cranial  cavity  ia  not  greatly  distended.  In  case  of  a 
breech  presentation,  the  diagnosis,  whicli  is  then  more  difficult,  must 
chierty  rest  upon  the  detection,  at  the  fundus,  of  a  tumor  larger  thao 
the  normal  fetal  cranium.  The  previous  occnrrence  of  liydrocephaliu 
in  the  same  subject  and  feeble  fetal  movements  may,  in  this  instance. 
slightly  facilitate  the  (ii<k  nf  the  diagnostician. 

Mechanism  of  Delivery  — 'I'ho  course  of  parturition  is  sometimes 
not  materially  impeded  even  by  a  largely  developed  hydrocephalic  f<^ 
tus.  This  may  be  due,  if  the  bones  be  attenuated,  to  the  ready  mold- 
ing of  the  fetal  cranium  to  the  pelvis,  or  to  ru{)ture  of  the  head  and 

*  IlEaRaoTT,  " Dea  mal    fatal,  q.  pcurent  faire  obstacle  k  Tacoouch.,"  Paru,  187A, 
p.  IS. 
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escnpe  of  tho  seram,*  which  event  occurs  chiefly  in  breech  presenta- 
tions. The  presentation  materially  afffcts  the  course  of  delivery.  If 
the  head  be  forced  with  its  greatest  circumference  against  the  superior 
strait,  it  adapts  itself  less  readily  to  the  pelvis  than  when  it  impinges 
laterally  or  obliquely  on  the  pelvic  entrance.  The  ditKculties  of  deliv- 
ery arc  increased  if  the  cranial  bones  ho  firm  and  thick,  or  the  sutures 
ossified.  Breech  presentations  are  favorable  to  a  speedy  delivery,  in 
that  the  head  is  subjected  during  its  descent  to  more  equable  press- 
ure by  the  jwUnc  parietes,  and  therefore  assumes  a  conical  shape  best 
adapted  to  insure  its  easy  expulsion.  Spontaneous  delivery  is,  how- 
ever, rare.  In  the  vast  majority  of  cases  operative  interference  becomes 
necessary. 

Prognosis. — The  oliild's  life  is  usually  sacrificed  if  the  anomaly  be 
sufficiently  marked  to  considerably  protract  parturition.  Even  if  the 
child  be  born  alive,  it  will  probably  succumb  at  an  early  period  of  ex- 
tra-uterine life.  The  prognosis  with  reference  to  the  mother  depends 
largely  upon  the  time  at  which  obstetrical  aid  is  extended,  and  upon 
the  nature  of  the  remedial  measures  adopted.  If  tho  labor  bo  too  long 
protracted,  vesico-vaginal  fistula  may  result  from  pressure  of  the  fetal 
liead,  or  the  mother  may  die  from  exhaustion  or  from  rupture  of  the 
ntcrns.  Rupture  of  the  uterus  is  comparatively  frequent,  having  oc- 
curred in  sixteen  out  of  seventy-four  cases  of  hydrocephalus  collected 
by  Thomas  Keith.  The  laceration  usually  occurs  in  the  vicinity  of 
the  cervix,  but  is  often  located  at  the  fundus  uteri.  The  treatment 
consists  in  puncturing  the  head  with  a  fine  trocar  and  allowing  the 
fluid  to  escape.  If  prncticuble,  the  child  should  be  subsequently 
turned  and  extracted  by  tho  feet.  The  forceps  is  useless,  as  it  can 
not  be  made  to  take  a  firm  hold.  If  version  is  found  to  be  attended 
with  difficulty,  the  opening  should  be  enlarged,  and  the  head  extract- 
ed with  the  craniochist. 

Oongenital  Encephalocelo. — This  abnormality  of  the  fetal  cranium 
consists  in  the  accumuhition  beneath  the  scalp  of  cephalic  fluid,  with 
or  without  an  investment  of  meningeal  or  of  cerebral  tissue.  The  sac 
containing  the  fluid  is  attached  to  the  cranium  by  a  pedicle  of  varying 
length  and  form.  The  aperture  tlirough  which  the  fluid  originally 
contained  within  the  cranium  finds  exit  may  be  produced  by  attenu- 
ation of  the  cranial  bones  .ittendant  upon  hydrocephalus,  or  may  be 
due  to  arrested  development.  In  some  instances  the  ence})lialocelo  is 
found  still  communicating  with  tho  cranial  cavity  through  its  jjedicle, 
hut  in  nllicrs  the  latter  is  impervious.  Enceplialoceles  vary  in  si/* 
frrjni  hardly  perceptible  sacs  to  tumors  of  larger  circumference  than 
the  cranium  itself.  They  may  occupy  any  part  of  the  periphery  of 
the  head,  but  are  most  frequent  in  the  frontal  and  occipital  regions. f 
The  head  may  itself  be  hydrocephalic  or  normal.  Tho  cause  of  the 
*  ScunoEDEB,  "  Lelubuch,"  p.  032.  f  IlEiuiQOTr,  op.  tit.,  p.  121. 
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anomaly  in  quc^'tiou  is  not  definitely  known,  but  id  infoircd  to  be 
inflamiuiitory  nature. 

Encephalocelea  rarely  obstruct  delivery,  because,  their  most  frequent 
seat  being  iu  the  frontal  or  oecijiitul  region,  tbey  are  expelled  cither 
before  or  after  the  heud.  Their  presence  scema  to  determine  nntritiro 
changes  in  the  erunial  bones,  whereby  the  latter,  being  rendered  Softer 
and  more  yielding,  are  more  readily  expelled.  The  amount  of  obstmo- 
tion  cauiaed  by  the  eucephalocelo  will  reach  ita  niaximnni  when  tJie  si» 
is  large,  the  pedielc  short,  and  the  seat  lateral  ;  but  simple  pnnctiirp 
usually  sufliees  to  evacuate  the  sac,  and  obviates  further  difficulty.  The 
progtiosis  for  both  mother  and  child  is  far  better  than  in  cases  of  con- 
genital hydrocele. 

II.   Abnormal  CoirDiTioifs  of  the  F<etcs  w^hich  obstbuct  tm 

Expulsion  of  the  Trunk. 

Hydrothorax- — llydrothorax,  unattended  by  serous  effusion  into 
any  other  of  the  closed  cavities  of  the  body,  is  infrequent,  and  when 
present  is  rarely  of  sullicient  extent  to  offer  any  impediment  to  deliv- 
ery. Spiegelberg  encountered  only  one  such  case,  and  refere  to  bat 
two  others  observed  by  Ilohl.* 

Ascites. — Ascites,  although  more  frequent  than  hydrothorax,  ordi- 
narily constitut<!8  an  insignificant  obstruction  to  parturition,  on  ac- 
count of  the  yielding  character  of  the  abdominal  walls  and  the  email 
amount  of  fluid  usually  present.  It  has,  however,  in  some  instancw 
markedly  retarded  delivery. f 

Ascites  and  bydrothurnx  are  more  frequently  associated  tlia.ii  iM> 
lated,  and  present,  when  combined,  no  inconsiderable  obstruction  to 
delivery.  Pericardial  elTusions  of  varying  magnitude  may  exist  simol' 
taneously  with  either  or  both  these  affections.  J 

The  size  of  the  fetal  abdomen  may  be  so  much  augmented  by  dis- 
tention or  enlargement  of  its  viscera  as  to  obstruct  labor.  Among 
the  causes  of  abdominal  distention  from  this  source  may  bo  oitcd  : 

{/i)  Cystic  degeneration  of  the  kidneys ;  •  {b)  dilatation  of  the  arl- 
muy  bladder  ;  |   (c)  dilatation  of  the  ureters  ;^  (d)  fibro-cystic  degcn- 

*  SriKOBLDiKO,  "  Lchrbuch,"  ]).  r>28. 

f  Maktik,  " MotifttBsdir.  (.  Geliurtak,"  Bd.  xxvii,  1866,  p.  28. 
\  IIerboott,  op.  df.,  p.  ISS. 

•  CcMViKB,  "Dublin  Jour,  of  Med.  ScL,"  May,  1873,  p.  499;  Vo«8,  "Monai 
OebnrUk.,"  Bd.  xxvii,  1866,  p.  28  ;  Eanzott,  Ibid.,  Bd.  xiii,  1859,  p.  183;  WcGScnsiSM^ 
lUd.,  Bd.  nvii,  1806,  p.  27. 

I  VVmTTAKER,  "Am.  Joxir.  of  Obatet.,"  vol.  iil,  1871,  p.  589;  DrjicAV,  "  Ediobai^h 
Mi-d.  Jour.,"  August,  1870,  p.  163;  Uaatuak?!,  "  Monateschr.  f.  GeburiAk.."  Bd.  rrrii, 
1806,  p.  278  ;  Rose,  Jhid.,  Bd.  iiv.  1665,  p.  426;  Olsbausc^,  "Arch.  f.  Gjtiuck."  Bd-  il. 
p.  280;  Kristallkr,  "Moaatascbr.  f.  Geburtflk.,"  Bd.  xzvii,  1866,  p.  1A5;  Ubcuiit,  lUd^ 
Bd.  xviii,  1861,  p.  373. 

^  Ahlfkld,   "  Arcb.  f.  Gynack.,"  Bd.  It,  p.  161. 
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eration  of  a  testicle  still  rotainod  in  the  abdomen  ;*  (c)  enlargement 
of  the  liver,  dne  to  degenerative  processes  ;f  (/)  enlargement  of  the 
uterus,  produced  by  secretions  accumulated  in  its  cavity,  the  cervix 
being  impermeable  \l  (ff)  enlargement  of  the  jiancreas  ;  •  (A)  enlarge- 
ment of  the  spleen;!  (i)  one  foetus  included  within  another.'^  In  this 
case  one  foetus  is  completely  invested  by  the  integument  of  the  other, 
and  is  attached  to  the  latter  by  a  pedicle,  which  is  usually  inserted 
either  in  the  eacro-coccygeal,  perineal,  or  cervical  regions.^  A  case  of 
extensive  anasarca  of  the  foetus,  characterized  by  the  peculiar  gelafci- 
noufl  nature  of  the  fluid  contained  in  the  subcutaneous  cellular  tissue, 
is  reported  by  Keiller  to  have  produced  dystociu-J  Emphysema  of  the 
entire  fetal  trunk  may  result  from  ])utrefaction  occurring  in  the  tissues 
of  a  child  retained  for  some  time  in  utero  after  the  escape  of  the  am- 
niotic fluid. t  The  putrefactive  processes  owe  their  origin  to  the  en- 
trance of  air  within  the  uterus.  The  gaseous  products  of  decom|>osi- 
tion  are  developed  in  oH  the  fetal  tissues  and  in  the  cavities  of  ita 
body.  The  skin  is  distended,  translucent,  and  glistening.  It  crepi- 
tates on  pressure,  and  gas  escapes  from  incisions  carried  through  the 
cuticle.  The  trunk  and  extremities  are  largely  increased  in  volume, 
and  their  augmented  size  offers  an  obstacle  to  delivery  which  the 
uterine  forces,  probably  already  exhausted  by  prolonged  expulsive 
efforts,  can  not  overcome.  In  such  cases  the  bulk  of  the  child  should 
be  diminished  by  punctures  of  the  skin  to  allow  the  gases  to  escape, 
and  when  tho  head  presents  it  should  be  extracted  with  the  ccpha- 
lotribe.  Tractions  ujion  the  extremities  are  liable  to  be  followed  by 
tlieir  separation  from  the  trunk. 

Tumors  developed  in  different  parts  of  the  fetal  trunk  may  disturb 
parturition.  The  most  frccpicnt  site  for  these  tumors  is  the  sacral  and 
perineal  regions,  where  they  are  developed  between  the  sacrum,  the 
coccyx,  and  the  rectum.  Their  size  varies  from  that  of  a  small  wal- 
nut to  that  of  the  fetal  cranium  at  term,  and  it  may  even  exceed  these 
dimensions.  The  tumors  may  be  either  cystic,  fatty,  vascular,  carti- 
laginous, osseous,  or  carcinomatous.  So-called  cysto-hygromata  are 
also  frequently  observed  in  this  situation.  Similar  neoplasms  may  bo 
located  in  the  axilla,  upon  the  pectoral  muscles,  and  in  the  anterior  or 
posterior  cervical  regions.  Spina  bifida,  when  accompanied  by  the 
formation  of  a  largo  hydrorachitic  sac,  constitutes  another  form  of 
congenital  fetal  tumor,  and  is  most  frequently  observed  in  the  lumbo- 
:ral  region.    Ectopia  of  the  abdominal  viscera,  hernias,  hydatid  cysta, 


•  RoGCKS,  "  Am.  Jotir.  of  Obstet.,"  toI.  U,  p.  62«. 

4  ScBHOuiEB,  "  L«hrbucb,''  p.  634.  |  Spikgelbeoo,  "Lcbrbuch,"  p.  S28. 

*  Mamtik,  "  MonataMhr.  f.  Ucburuk.,"  Bd.  xxvii,  1666,  p.  2S. 

I  VoM,  op.  eit.,  p.  S6.  ^  SncoELBEno,  *'  Lchrbudi,"  p.  629. 

^  nKiiRooTT,  op.  cU.,  p.  266.  X  ScHROEDKR,  "Lehrbuoh,"  p.  630. 

}  SnEOVLDBBO,  "  Lcbrbuch,"  p.  &24. 
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and  encysted  neoplasms  of  the  abdominal  walls  eometimos  constitnt« , 
tumors  Bufliciently  extensive  to  impede  pftrturition.  We  may  also  cite 
anchylosis  of  the  fetal  joiuts,  adhesions  of  the  extremities  to  the 
trunk  or  to  one  another,  and  rifjor  mortU,  Jis  rare  abnormalities  which 
interfere  with  that  pliability  of  the  child  requisite  for  its  adaptation 
to  the  parturient  canal,  and  finally,  adhesion  of  the  foetus  to  the  |»1»- 
centa  or  to  the  uterine  parietes  as  causes  of  dystocia.* 

Diagnosis. — An  accurate  differential  diagnosis  between  these  raried 
morbid  conditions  can,  as  a  rule,  onJy  be  made  after  delivery.  If 
enlargement  of  the  trunk  be  present,  the  head  or  breech  is  bom  with* 
out  difficidty,  but,  the  progress  of  j)artuntion  being  then  <  "    "ly 

arrested,  an  investigation  easily  reveals  the  existence  of  an  ;i  liy 

large  trunk.  A  hydrorachitic  sac  is  liable  to  be  mistaken  in  a  breech 
presentuti(jn  for  the  fetal  membranes.  Its  consistence  is,  howevw, 
not  altered  by  tlie  occurrence  of  uterine  contractions,  and  no  fetal 
parts  are  felt  beneath  the  membrane,  which  is  found  to  be  contiunoOB 
with  the  fetal  cutjuieoua  surface. 


III.    M0JfSTR0S!TIE3. 

Dystocia  is  more  frequently  produced  by  double  monstrosities  than 
by  any  other  variety.  These  are  divided  by  Vcit  \  into  three  princi- 
pal classes,  characterized,  respectively,  by — 1.  Incomplete  double  for- 
mation of  the  upj>er  or  of  the  lower  extremities;  2.  Two  separate  bod- 
lea  united  either  by  their  upper  or  by  their  lower  extremities;  3.  TtO 
separate  bodies  attached  to  each  other  either  by  their  abdomiual  or 
by  their  dorsal  surfiices. 

Diagnosis. — The  dilferential  diagnosis  of  the  individual  deformities 
is  usually  imposs-ible  in  the  earlier  stages  of  parturition.  Even  in  the 
succeeding  stages  it  is  difficult,  since  separate  twins  may  present  csen* 
tially  the  same  phemimena.  The  diagnostician  will  derive  some  assist- 
ance frtmi  the  fact^  that  certain  women  seem  predisposed  to  the  devcJ- 
opment  of  double  monsters,  and  that  certain  smaller  and  easily  recog- 
nizable deformities  of  the  extremities  (as  club-foot)  are  often  nierrly 
complications  of  more  important  ones,  and  t^erve  to  indicate  the  exist- 
ence of  the  latter.  The  family  history  may  furnish  valuable  assistttnoe^ 
inasmuch  as  the  doformiliL's  under  consideration  are  sometimes  heredi- 
tary. Double  monsters  are  most  frequently  observed  in  multipara*, 
but  this  fact  U  referred  by  \'eit  J  to  the  relative  numerical  preponder- 
ance of  the  former  over  primipara\  When  parturition  hiis  progressod 
sufficiently  to  allow  of  introduction  of  the  band  within  the  uterus, 
should  the  necessities  of  the  case  call  for  this  measure,  the  diagnosis 
becomes  clear. 

*  Wbittxkkr,  "  Am.  Jour,  of  ObBtel.,''  vol.  lii,  1871,  p.  247. 

t  Vkit.  Volkmann'it  "  .Saainil.  klin.  Vortr.,"  VolkmnBn,  1879,  Nos.  IM,  l«k 

%  \aT,op.  eil.,  p.  1318. 
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Mechanism  of  Labor. — Tlic  natural  forces  suflice,  according  to  the 
statistics  of  Plnyfiiir  and  Hold,*  for  the  delivery  of  double  moustere 
in  more  than  tiftj  per  cent  of  the  cases.  This  fact  may  be  attributed 
to  tiie  comparatively  small  dimensions  of  the  foetus  and  to  the  frequent 
occurrence  of  abortion  or  of  premature  delivery  in  cases  of  this  nat- 
ure. The  course  of  parturition  in  a  case  of  the  first  variety  is  simi- 
lar to  that  obtaining  when  the  head  of  a  single  fcetus  is  of  unusually 
large  dimensions.  The  second  variety  does  not  ordinarily  seriously 
interfere  with  delivery,  particularly  if  there  be  a  breech  presentation. 
In  this  case  the  bodies  pass  through  the  parturient  canal  simultane- 
ouiily,  lying  parallel  to  each  other.  One  head  then  passes  along  the 
hollow  of  the  sacrum  and  is  first  expelled,  while  the  other  is  retained 
above  the  brim,  its  nock  being  bent  into  close  apposition  to  the  pubes 
until  after  the  expulsion  of  its  fellow.  Should  there,  however,  be  a 
disparity  between  the  lengths  of  the  necks,  both  the  heads  may  simul- 
taneously pass  through  the  pelvic  canal.  Wlien  they  reach  the  outlet, 
the  head  attached  to  the  longer  neck  is  expelled.  The  second  head 
must  then  be  exy>clled  with  the  neck  and  shoulder!?  of  the  former. 
Under  these  circumstances,  interference  on  the  part  of  the  obstetrician 
is  usually  required. 

Ilead  presentations  are  the  moat  common  ones  in  cases  of  the  third 
variety,  and  the  course  of  parturition  is  as  follows :  The  head  of  one 
footns  is  born,  that  of  the  other  being  detained  above  the  pelvic 
brim.  The  trunk  belonging  to  the  first  head  then  fullows.  Next 
comes  the  second  trunk  ;  and,  finally,  the  head  belonging  to  the  latter. 
Spontaneous  delivery,  when  it  occurs,  is  usually  effected  in  this  man- 
ner. Head  presentations  of  the  first  variety,  i.  e.,  those  in  which  » 
•■ingle  trunk  possesses  two  heads,  usually  pursue  the  course  just  de- 
Bribed. 

Prognosis. — The  prognosis  for  the  child  is  very  unfavorable,  owing 
to  its  expulsion  in  an  undeveloped  condition  and  to  the  compression 
exerted  uiwn  it  during  lalxir.  The  prognosis  for  the  mother  is  favor- 
able because  of  the  usual  small  dimensions  of  the  foetus  and  of  the 
freedom  with  which  measures  for  the  reduction  of  its  volume  are 
resorted  to  in  view  of  its  probable  early  demise. 

An  acardiacns  is  a  monster  devoid  of  a  heart.  It  is  developed 
simultaneously  with  a  normal  foetus,  and  is  usually  born  after  the  lat- 
ter. Its  development,  as  already  explained, f  occurs  in  the  following 
manner  :  The  balance  of  circulation  in  the  anastomosing  vascular  sys- 
tems of  twins  contained  in  a  single  chorion  (and  therefore  of  the  same 
sex)  becomes  disturbed,  and  the  pressure  in  one  system  so  preponder- 
ates over  that  in  the  other  that  the  circulation  of  the  latter  is  reversed, 
and  its  heart,  lungs,  and  body  atrophy.  It  now  receives  its  nutritive 
supplies  from  t!ie  normal  fa>tu8.     As  the  result  of  cougestion  in  its 

•  SriEOKLnina,  "  Liclirbucb,"  p.  631.  f  Chapter  on  "  Multiple  Pregnancy." 
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umbilical  vein,  its  connective  tiusue  often  undergoes  hypertrophy  and 
cedematous  infiltration.  The  same  cause  may  result  in  hjdrocephaJoi 
or  in  the  development  of  a  monster  presently  to  be  described  as  an 


Fio.  210.— Author's  oue  oracnrdia. 


anencephalus.  The  most  common  variety  of  acardiacus  is  known  m 
the  acephahis,  or  headless  monster.  The  nniorphus  is  an  acardiacus 
without  head  or  extremities.  It  is  of  rounded  form,  and  its  surface, 
though  ordinarily  smooth,  may  present  faintly  marked  tubercles,  which 
are  regarded  as  rudimentary  extremities.  The  interior  of  the  amor- 
phns  contains  a  rudimentary  Jnt^ntinal  canal,  cystic  cavities,  muscles, 
and  vertebrffi.  The  umbilical  cord  is  attached  indifferently  to  any 
part  of  the  body.  The  rarest  form  of  the  acardiacus  is  the  acormns, 
or  trunklcss  monster.     It  consists  of  an  imperfectly  developed  head 
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with  a  rudimentary  trunk.     Its  umbilical  cord  is  attached  to  the  cer- 
vical region. 

An  anenodphaliis  or  hemicephalus  is  a  monster  with  a  well-developed 
trunk  and  a  riutimontary  body.  The  neck  is  short  and  the  head  reata 
directly  uiwn  the  shoulders,  which  are  so  unusually  broad  as  to  consti- 
tute an  impediment  to  delivery.  The  amount  of  amniotic  fluid  is 
ordinarily  lar^.  The  face  is  turned  upward  and  the  eyes  arc  prom- 
inent. The  most  common  presentations  for  an  anoncephalua  are  the 
transverse  and  the  breech.  Sometimes  the  face  or  the  exposed  base  of 
the  skull  presents.  In  such  a  ca.se  the  diagnosis  may  be  made  by 
recognizing  the  sella  turcica  and  other  bony  prominences  of  the  base. 
Reflex  actions  may  be  produced  by  irritation  of  the  medulla,  as  it  resta 
exposed  upon  the  basilar  jjrocessof  the  occipital  bono.*  This  deform- 
ity produces  obstruction  by  permitting  other  extremities  to  enter 
the  pelvic  cavity  simultaneously  with  the  diminutive  head,  and  by  the 
unusual  breadth  of  it.s  shoulders.  The  latter  arc  more  readily  ex- 
pelled when  the  jiarturient  canid  has  been  previously  dilated  by  the 
passage  of  the  breech. 

SposTANEors  Version. 

The  term  spontaneous  vrrmm  is  applied  to  the  process  by  which 
either  a  transverse  position  ia  transformed  through  Nature's  unaided 
efforts?  into  a  longitudinal  one,  or  to  that  by  which  a  normal  position 
is  either  partially  or  completely  reversed.  Spontaneous  version,  which 
occurs  during  pregnancy  as  a  very  frequent  physiological  phenome- 
non, is  observed  with  comparative  infrequency  during  labor.  It  may 
be  partial  or  complete,  according  as  the  presenting  member  is  dis- 
placdl  Irttcrally  through  either  90^  or  180°,  may  occur  before  or  after 
the  rupture  of  tlie  membranes,  and  may  result  in  the  transformation 
of  a  transverse  position  into  either  a  head,  a  breech,  or  a  footling  pres- 
entation. According  to  the  statistics  of  Ilauscmann.f  cases  of  spon- 
taneous version  after  rupture  of  the  membranes  are  nearly  five  times 
as  frequent  as  those  occurring  before  their  rupture.  The  same  author 
states  that  the  head  presented  in  eighty  per  cent,  of  the  ca.ses  occur- 
ring before  rupture  of  the  membranes,  and  the  breech  in  sovonty-Hve 
per  cent,  of  those  taking  place  after  the  occurrence  of  that  event. 
SpicgolbergJ  cites  two  C4iscs  from  his  own  practice  in  which  there 
was  an  escape  of  so-called  "  fal&e  waters,"  the  real  membranes  remain- 
ing intact,  and  attributes  the  occurrence  of  spontaneous  version  in 
sucli  instances  to  the  change  of  uterine  form  rendered  possible  by  the 
evacuation  of  the  false  waters. 

Etiology. — Among  the  conditions  predisposing  to  spontaneous  ver- 

•  HrRKOOTT,  op.  fiV.,  p.  263. 

f  H.U  seMASX,  "  MonatsstJir.  Y.  Geburtst,"  Bd.  xxili,  1864,  p.  »W. 

X  SriSQELBERO,  "Lebrbuc^,"  p.  639. 
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sion  is  the  uterine  atrophy  incident  to  repeated  deliveries.      About 
two  thirds  of  all  the  women  in  whom  spontaneous  version  occurs  an*, 
accordingly,  miiUipane,*  and  their  average  age  is  tliirty  years.      Spon- 
taneous version  often  recurs  during  several  consecutive  pregnancies  of 
the  same  individual.    It  is  more  apt  to  occur  during  deliveries  effeoted 
at  term  than  in  ahortiona  or  premature  deliveries.     A  living  twtm  is 
more  froi|iicntly  the  subject  of  spontaneous  version  than  a  dead  one, 
and  many  authors  attrihute  an  important  agency  in  the  production 
of  the  altered  position  to  the  active  movements  of.  the  child-     The 
uterine  contractions  are  necessarily  weak  in  cases  of  Epontaneons  ver- 
sion occurring  before  the  rupture  of  the  membranes,  as  powerful  pains 
would  force  the  pi'cscntiug  part  still  farther  into  the  dilated  os  and  fix 
it  immovably  in  the  pelvic  brim.     On  the  other  hand,  tho  contruc- 
tions  of  the  uterus  during  a  spontaneous  version  which  takes  place 
after  the  cscafie  of  the  amniotic  fluid  must  be  strong,  as  will  be  ex- 
pluiucd  in  our  remarks  on  the  mechanism  of  the  process  in  question. 
An  undiluted  cervix,  powerful  contractions  of  the  uterine  fibers,  and 
a  fully  developed  child  are  essential  conditions  for  the  occurrence  of 
spontaneous  version  after  rupture  of  the  membranes.     Some  authors 
consider  the  presence  of  a  certain  amount  of  amniotic  fluid  indis- 
pensable to  the  occurrence  of  spontaneous  version  in  those  caaes  taking 
place  after  rupture  of  the  membranes.     It  is  also  necessary  in  such 
instances  that  tho  shoulder  or  other  ])resentiiig  part  be  freely  mov- 
able, not  having  yet  been  firmly  fixed  in  the  cerwcal  or  pelvic  canal. 

Mechaxism  of  Partial  Veesion. 

1.  Bofore  Rupture  of  the  Membranes.  — In  this  case  the  shoulder 
nsiiaily  jiroseut*,  the  lieiul  being  lower  than  the  breech.  The  os  is 
only  partly  dilated.  Tho  woman  having  assumed  a  position  upon 
that  side  of  her  body  toward  which  the  head  is  directed,  the  breuch 
tends  to  descend  under  the  inllueuce  of  gravitation,  while  the  head 
ia  thus  approximated  to  tho  cervix.  The  contractions  of  the  oblique 
and  longitudinal  uterine  libers  now  complete  the  version  by  exerting 
pressure  upon  the  breech.  When  the  uterus  has  once  regained  its 
natural  sliujie.  tlie  ntjrnial  position  is  retained  by  the  footxxs  until  tho 
completion  of  parturition.  In  other  instances,  the  breech  being  lower 
than  the  head,  the  same  raeclianisra  leads  to  a  breech  or  to  a  footling 
presentation. 

3.  Afler  Rupture  of  the  Membranes. — In  this  variety  of  ejxmtune- 
oas  version  the  amniotic  fluid  has  partially  ox  entirely  escaped,  alh*w- 
ing  the  foetus  to  be  tightly  gras]>cd  by  the  uterine  muscular  walls, 
which,  therefore,  labor  under  a  mechanical  disiidvantage.  The  os  is 
only  partially  dilated.  The  pains  force  the  presenting  part  iulo  do^c 
contact  with  the  os  internum.  Owing  to  the  absence  of  an  cquulljf 
*  Badseiiakx,  loc,  at.,  p.  212. 


ADNOBMAUTIBS  OF  THE  FOTrua 


5S3 


ig  bag  of  waters,  the  os  docs  not  dilate,  aud  soou  assumes  a 
condition  of  tetanic  spjism,  during  which  it  can  be  felt  oa  an  unjield- 
inj;.  cartilaginous  ring.  The  contractions  of  the  oblique  and  trans- 
vcr<<e  lilxTs  at  the  fundus  uteri  having  now  become  more  forcible,  the 
fetid  head  or  breech,  as  the  case  may  be,  is  subjected  to  violent  press- 
ure, hiasmuch,  however,  as  the  unyielding  os  prevents  any  progress 
downward,  the  presenting  part  is  displaced  laterally,  aud  that  part  of 
the  foetus  which  previously  occupied  the  fundus  is  forced  into  the 
jielvic  entrance.  The  ul.eru3  next  regains  its  natural  form,  the  os 
dilates,  and  delivery  is  accomplished. 

Mechanism  of  Complete  Version. 

Cases  of  complete  version,  which  are  very  rare,  consist  in  the  trans- 
formation of  one  normal  longitudinal  presentation  into  the  diametrical- 
ly opposite  one,  the  part  originally  jircsenting  having  rotiitcd  through 
180".  The  mechanism  is  essentially  identical  with  that  just  described. 
Version  of  this  variety  is  only  hkely  to  occur  when  the  amount  of 
liquor  amnii  is  large  and  the  child  small,  so  that  it  is  freely  movable. 
Sj)ontaneou8  version  before  the  rupture  of  the  membranes  occupies 
only  half  the  time  required  for  its  accomplishment  after  their  rupture. 
Twenty-four  or  thirty  hours  arc  often  necessary  for  the  comidetion 
o(  the  latter  variety.  Delivery,  too,  is,  accomplished  more  speedily  in 
eiises  of  the  former  kind  when  version  has  once  occuiTcd, 

Prognosis, — The  prognosis  for  both  mother  and  child  is  good  in 
spontaneous  version  before  rupture  of  the  membranes,  but  is  graver 
when  the  turning  occurs  after  that  event,  contrasting  unfavorably  with 
manual  version,  owing  to  the  fact  that  injurious  pressure  is  liable  to 
be  exerted  upon  the  prolapsed  cord. 

RPOKTAXEOUS  EvoLrxiON. 

Spontaneous  evolution  is  the  process  by  which  a  shoulder  presenta- 
tion is  transformed,  within  the  true  pelvis,  into  a  combined  breech 
and  shoulder  presentation,  and  spontaneous  delivery  is  then  effected. 
Since  this  may  be  accomplished  in  two  different  ways,  there  are  two 
corresponding  varieties  of  spontaneous  evolution.  The  former  was, 
according  to  Leishman.*  first  described  by  Douglas,  of  Dublin,  as 
"spontaneous  expulsion."  Dr.  Taylor f  takes  exception  to  Leish- 
man's  statement,  and  affirms  that  the  term  spontaneous  evolution 
was  applied  by  Douglas  to  the  mode  of  delivery  in  question.  The  lat- 
kter  was  described  by  Roderer  as  "birth  with  double  body"  {'^evolu- 
lio  condiiplicato  coi'pore-'),  and  more  thoroughly  explained  by  Kloin- 
wUchter.l 

•  I.nsHWAN,  "A  System  of  Midwifery,"  Philndolphia,  1873,  p.  S37. 

f  Tahnifii  ct  CiiAMTRFFii.,  " Trnit6  do  lari  (ic»  accoucliemcnU,"  Paria,  1880,  p.  072. 

I  KiJUNWACiiTtR,  "Arch.  f.  Gynack.,"  BJ.  ii,  p.  Ill, 
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Etiology. — Various  conditions  contribute  to  the  facility  witJi  wh 
this  process  is  aecottiplishod  by  Nature.  The  most  important  are 
powerful  pains,  a  roomy  pelvis,  and  a  small  foatus.  Of  these  condi- 
tions, the  tirst  only  is  essential  ;  Grenser*  has  demonstrated  that  a 
eontructed  pelvis  is  not  un  insurmounfiible  obstacle  to  spontaneous 
evolution  provitled  the  conjugate  diameter  be  alone  shortened.  Nor 
is  small  size  of  the  foetus  essential  to  the  occurrence  of  the  process  in 
question.  Spiegel  berg  f  states  that  it  is  often  observed  in  cases  where 
the  fcctuses  are  mature  and  well  develoiied.  Softness  and  compressi- 
bility of  the  eliild  naturally  favor  the  production  of  spuntaueons  evo- 
lution, as  is  demonstrated  by  its  fretiuent  occurrence  when  tlie  product 
of  conception  has  undergone  mucenititm. 

Mechanism. — The  mechanism  tif  the  former  and  more  ordtnorj 
variety  of  spontaneous  evolution  is  as  follows  :  The  presenting  shoulder 
is  forced  into  the  deptlis  of  the  true  pelvis  by  the  violence  of  the  uter- 
ine contractions,  instead  of  being  diverted  laterally,  as  is  the  case  in 
spontaneous  version,  and  becomes  firmly  iixed  beneath  the  syraphyeis. 
while  the  corresponding  firm  protrudes  through  the  vulva.     The  body 


^*«^^ 
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of  the  fuitus  is  then  so  forcibly  flexed  that  the  breech  and  the  head  lie 
in  close  proximity  to  each  other.  The  former  is  in  contact  with  thf 
eacro-iliac  syncliondrosis.  while  the  latter  is  immovably  held  between 
the  breecli  and  the  upper  border  of  the  symphysis.  The  neck  atid 
shoulder,  which  rest  against  tbe  lower  border  of  the  symphvKis,  now 
become  the  pivot  upon  which  the  foetus  rotates.     The  trunk  of  tin* 


*  Grexser,  "  llonatsschr.  f.  Gcburtsk.,"  Bd.  xxvU,  1866,  p.  Ui. 
\  SriEOELBERO,  "  Lebrbuch,"  p.  Ml. 
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fui'tus  is  driven  beyond  the  shoulder,  Jind  the  thorax,  breooh,  and  legs 
are  born  in  the  order  named.  The  othei"  siiouldor  then  followa,  and 
the  head  is  finally  expelled. 

The  meehauism  of  the  second  variety  of  spontaneous  evolution, 
designated  by  Koderer  "  <'ro/«/to 
conduplicato  corpore,"  which  is 
niuc-h  rarer  than  the  former,  dif- 
fers from  it  in  some  essential  feat- 
ures. It  is  greatly  facilitated  by 
softness  and  compressibility  of 
the  child,  and  therefore  occurs 
l)rodominantly  in  cafics  of  macer- 
ated fcetus.  It  is  rarely  observed 
in  other  cases,  unless  the  fretua 
be  unusujdly  small  and  its  tissues 
greatly  relaxed. 

The  shoulder  is  in  this  in- 
stance forced  downward  and  im- 
pri:?oned  beneath  the  symphysis 
pubis,  as  in  the  former  vuriety, 
while  the  arm  protrudes  from  the 
vulva.  The  trunk  having  been 
enormously  Hexed,  the  heat!  and 
thorax  simultunc'ou!<ly  enter  the 
pelvic  cavity,  the  former  being 
deeply  imbedded  in  the  latter. 
The  second  arm  and  shouhlcr  lie 
between  the  breech  and  thorax  on 
the  one  hand,  and  the  head  on 
the  other.  The  presenting  shoul- 
der having  been  expelled,  the  heat! 
and  thorax  are  born  together,  and 
these  are  followed  by  the  breech 
and  the  legs. 

Prognosis. — The  prognosis  in 
spontaneous  evolution  is  good  for  the  mother  but  very  bad  for  the 
fietus,  since  only  immature  children  are,  &H  u  rule,  able  to  pajjs 
through  the  ordeal  of  delivery  by  this  method  ulive.  This  remark 
applies  with  special  force  to  cliildi-eu  born  by  the  variety  of  sponta- 
neous evolution  known  as  ''cvolulio  conduplicato  curpore.'^  Dr.  Tay- 
lor *  recommends,  when  the  perina?nm  is  distended  by  the  doubled 
body  of  the  child,  to  make  lateral  incisions  to  the  extent  of  three  to 
four  inches  at  the  vulva,  and  thus  remove  the  obstacle  to  delivery 
afforded  by  the  pelvic  flrnir, 

*  Taylor,  "  Aju.  Jour,  of  ObWet,"  Julj,  1881,  p.  632. 


Fia.  SI  S. — Nc(>lect«<l  •houldc'r  prownuHon.  Sec- 
don  througU  fruxen  uorpoe.   (KluuiMkuhter.) 
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CHAPTER  XXX. 


ECLAifFSIA. 
Definition. — Cliaiul  history. — Prognosis,  psthology,  and  ctiulogy. — ^Tneatme&t. 

Eclampsia  is  the  term  applietl  to  convulsions,  tonic  and  clonic  in 
chnnicter,  the  foimdutiorn  of  which  is  laid  in  processes  connected  with 
preguiincy,  labor,  and  cliildbcd  [idampsia  gravidarum,  parturitn- 
Hum,  vcl  puerperarttm).  By  this  definition  it  is  intended  to  exclude 
the  convulsions  due  to  hysteria,  true  epilepsy,  and  cerebral  legions. 
which  occurrences  in  pregnancy  arc  to  be  regarded  simplj-  as  accidental 
complications.  In  eclampsia  there  is  loss  of  consciousness  during  the 
attHcks,  with  at  first  a  distiirbiuico  of  the  intellectual  faculties  in  the 
intervals,  deepening  in  severe  cases  into  coma.  Before  entering  upon 
a  discussion  as  to  the  ])robiible  nature  of  this  affection,  it  is  pn>pcr  to 
present  a  summary  of  its  clinical  manifestations. 

Clinical  Hiafory. — Eclampsia  is  fortunately  a  tolembly  rare  evoat 
Its  estimated  frequency  is  in  about  the  proportion  of  once  in  fire 
hundred  pregnancies.  The  total  nixmber  of  deaths  from  this  causo 
reported  to  the  Board  of  Healtji  in  New  York  City,  in  the  nine  yean 
from  1807  to  1875  inclusive,  was  408.  The  estimated  maximum  nam* 
bcr  of  deliveries  during  that  period  was  284,000,  or  nearly  .  '  ^h 
to  seven  hundred  conlinemonts.     The  entire  number  of  dc;ii  r- 

ring  in  pregnant  women  from  all  causes  during  the  siime  jieriod  was 
3,342,  making  the  proportion  of  those  from  eclampsia  us  one  to  eight. 
In  the  nuijuriiy  of  ca.'scs,  though  not  invariably,  premonitory  symp- 
toms annMuncc  the  im])cuding  outbreak.  Of  these  the  most  impor- 
ant  are  headiiche,  often  limited  to  one  side,  vertigo,  loss  of  memorj-. 
gloomy  forebodings,  flashes  of  light  before  the  eyes,  contracted  pupils, 
amblyoiuii,  sometimes  amaurosis,  ringing  in  the  ears,  dysjK-psia,  nausea, 
vomiting,  dyspncea,  tpdema  of  the  face,  of  the  labia  majora,  and  of 
tbo  extremities,  and,  finally,  and  of  first  importance,  the  presence  of 
albumen  and  of  casts  in  the  urine. 

The  attacks  resemble  those  of  epilepsy,  the  cry  only  lacking.  When 
they  occur  during  labor,  the  first  convulsion  often  is  preceded  by  a 
short  calm,  in  wliich  the  patient  ceases  to  complain,  closes  her  eyes, 
and  seems  to  have  sunk  into  a  peaceful  slumber.  This  deceitful  truoe, 
which  should  always  excite  the  keen  attention  of  the  physician,  is  fol- 
lowed in  a  few  minutes  by  convul?ive  movements  of  the  orbicularis 
oris  muscle,  giving  to  the  j)aticnt  a  smiling  aspect.  Suddenly  the  eyo- 
lids  open,  the  oyi'i  become  fixed,  and  the  pupils  contract.  Then,  in  a 
few  seconds,  the  eyelids  open  and  shut  rafiidly,  the  eyes  move  from  side 
to  side  or  roll  upward,  while  the  juipils  dilate  and  lose  their  .sensi fine- 
ness to  light.     Very  rapidly  the  convulsive  twitchings  extend  to  the 
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other  muscles  of  the  face,  tljc  mouth  opens  and  \s  drawn  to  one  side, 
the  head  is  moved  from  shoulder  to  shoulder,  sometimes  witli  liglit- 
ning-Hkc  nltcrnations.  Frequently,  for  the  first  two  or  three  convul- 
sions, the  movements  of  the  extremities  iire  limited  to  the  proniition 
imd  supination  of  the  forearm  and  to  the  closing  of  the  fingers  upon 
the  thumb.  Afterward  the  arms,  crossed  upon  the  thomx,  pass  from 
Jloxion  to  exten.«Jou  with  great  nipidity.  The  movements,  as  a  rule, 
are  more  pronounced  in  the  upper  than  in  the  lower  extremities. 
Sometimes  the  latter  are  fixed  with  tetanic  rigidity,  while  at  others 
they  are  flexed  at  the  knee  and  then  drop  of  their  own  weight,  now 
upon  one  side,  now  ujx)n  the  other. 

As  a  conseiiuonce  of  the  resulting  disturbances  in  the  circulation 
and  respiration,  the  carotids  pulsate  with  great  distinctness,  the  super- 
ficial veins  of  the  neck  swell,  the  conjunctivae  become  injected,  and 
the  face  is  cyanoseJ  ;  the  heart's  action  becomes  intermittent,  and  the 
breathing  invgular  and  stertorous. 

In  the  tonic  convulsions,  which  occur  intorcurrently  with  clonic 
ones,  the  head  is  inclined  to  one  side,  the  mouth  is  drawn  in  the  same 
direction,  the  jaws  are  closed,  the  eyes  are  fixed,  opisthotonos  or  i)leu- 
rosthotonos  develops,  the  pulse  becomes  small  and  intermittent,  the 
respiration  is  fiuspeuded,  the  body  becomes  covered  with  a  cold,  clam- 
my sweat,  and  often  involuntary  micturition  or  defecation  takes  place. 
The  tetanic  condition,  after  lasting  from  fifteen  to  thirty  seconds, 
gradually  diminishes  in  intensity. 

As  the  convulsions  cease,  the  distortion  of  the  face  disappears,  the 
cyanosis  diminishes,  the  eyelids  droop,  the  month  o|)eus,  and  frothy 
saliva,  tinged  with  blood,  escapes  from  the  mouth  and  nostrils.  Ster- 
torous respimtion  marks  the  beginning  of  sopor.  At  first  the  pa- 
tient, unless  the  attack  has  been  of  unusual  severity,  can  be  roused 
when  spoken  to.  The  depth  of  the  sopor  is  proportioned  to  the  vio- 
lence and  frequency  of  the  attacks.  When  the  convulsions  are  repeat- 
etl,  the  patient  in  the  iutenals  can  no  longer  bo  made  to  respond  to 
inquiries,  but  passes  into  a  state  of  complete  unconsciousness.  The 
duration  of  a  single  attack  rarely  exceeds  a  minute,  and  in  the  major- 
ity of  crudes  la=!t^  from  ton  to  thirty  seconds.  Un  account  of  the  impli- 
cation of  the  respiratory  muscles,  attacks  of  long  duration  are  scarcely 
compatible  with  continued  existence  (Spiegelberg). 

Aft^T  n  single  seizure  the  sopor  usually  disappears  in  fmm  one  half 
to  two  hours,  and  seldom  persists  beyond  a  single  day.  The  number 
of  Eciznres  in  a  single  day  may,  however,  be  exceedingly  numerous. 
Thus,  seventy  convulsions  have  been  reported  by  Braun,*  eighty-one 
by  Brammerstcdt.f  and  one  hundred  and  sixty  by  Depaul-t 

"  r  ^'vamint.  Gynackolnpe,"  p.  822. 
!  ht,"  etc.,  Kostocli,  18fi6. 

'  •"   !uf,  eit.,  p.  056. 
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With  very  rare  exceptions — of  which,  however,  1  have  never  seen 
an  example— the  urine  aftcT  the  cunvnlsious  is  found  loaded  with 
albumen,  and  contains  an  abundance  of  renal  epithelium,  often  in  a 
state  of  fatty  degeneration,  casts,  and  somctiniea  blood-corpuscles.  In 
all  coses  of  exceptional  severity  the  urine  is  scant  or  absent  altogether. 

Terminations. — In  favorable  cases,  after  the  expulsion  of  the  o\nni 
the  attacks  ceuse  or  diminish  in  frequency  and  intensity,  the  pulio 
and  respirations  become  quiet,  and  the  coma  passes  gradually  into  gen- 
tle slumber.  On  awakening  the  patient  complains  of  heivdacbe  and  of 
impaired  meinory,  and  possesses  no  recollection  of  the  perils  through 
which  she  ha^  passed.  Pains  are  felt  in  the  muscles,  and  in  the  tonjrae 
when  the  hitter  hits  been  injured  to  any  cousidorablo  extent  by  the 
teeth. 

But  even  after  consciousness  returns  the  danger  is  still  not  end( 
Eclampsia  predisposes  to  post-partum  ha;morrhtige  and  to  poeri> 
iullamnmtions  ;  or  it  may  leave  behind  hemiplegia,  amblyopia,  an  «&• 
feebled  mental  condition,  or  jisychical  disturbances,  especially  mania, 
which,  however,  usually  terminates  spontaneously  in  the  course  of  the 
first  three  days. 

In  fatal  cases  death  results  from  carbonic-acid  poiaoning,  due  to 
tetanus  of  the  respiratory  muscles  or  to  exhaustion  of  the  nerv«*U8 
system.  Bailly  relates  the  history  of  a  patient  who  died  of  asphyxia, 
due  to  swelling  of  the  tongue. 

Of  anatomical  lesions  found  m  poai'mortem  examinations,  the  most 
constant  are  hyperiemia,  fatty  degeneration,  and  atrophy  of  the  kid- 
neys. TJje  latter  is  rare,  and  in  many  cases  the  renal  changos  are  of 
moderate  extent.  In  thirty-two  examinations,  Lohlein  *  found  in  eight 
dilatation  of  one  or  both  ureters  and  of  the  ])elve3  of  the  kidneys.  The 
same  itntlior  likewise  has  demonstrated  the  existence  of  enlargement 
of  the  heart  (the  comparisons  were  instituted  with  those  of  other  pivj;- 
nant  women),  indicative  of  increased  arterial  tension.  The  brain- 
lesions  were  in  most  instances  insignificant. 

Prognosis. — Tlie  progno.»is  is  always  serious.  In  Dohni's  colloc- 
tion  of  7+7  cases  the  deiitli-nd«  reached  39  per  cent.;  in  104  casos  col- 
lected by  llofmeierf  in  ISchroeder's  Clinic  the  mortality  was  32*4  per 
cent.  A  better  showing  is  made  by  Braun.J  who  was  able  to  report 
from  Vienna  in  Uni  years,  from  1869  to  1878,  73  cases,  with  twenty 
deaths  (20  per  cent.),  five  from  peritonitis,  and  fifteen  from  Brighi'i 
disea.se  alone. 

The  earlier  the  convulsions  occur  in  labor,  the  more  nnfarorable 
the  prognosis;.  This  is  well  shown  by  the  statistics  of  Lohlein.  Thus, 
of  eighty-three  cases  where  the  first  convulsions  occurred  before  or 

♦  LoRLStN,  "Bemerkimgen  xur  Eklaropsiefrage,"  "Ztschr.  £.  Gcburtab.  und  ((jnadL," 
Bd.  iv,  Ilcft  1,  p.  89. 

f  UoruEiEB,  lot.  eit.  |  Bkaum,  "Lclirbuoh  der  gcs.  Oynuk.,"  p.  8as. 
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during  the  6rst  stage  of  labor,  4U*5  jier  cent,  of  the  patients  died.  Of 
fifteen  ciises  whore  the  first  stage  waa  corapletod,  but  one  patient  died. 
Eclamp&iii.  which  develops  tircit  in  childbed,  usually  pursues  a  favor- 
able course.  Lohlein  reports  eight  cases,  with  one  death,  which,  how- 
ever, yias  the  result  of  infection. 

The  longer  the  labor  the  more  difllcult  the  delivery,  the  deeper  the 
coma  :  and,  the  greater  the  insufficiency  of  the  kidneys,  the  more  de- 
pressing is  the  outlook. 

It  is  very  rare  for  the  convulsions  to  cease  previous  to  the  expulsion 
of  the  cliild.  According  to  C.  Braun,  after  delivery  in  tlu'rty-seven 
per  csnt.  the  convulsions  eeaj!?e  entirely,  in  thirty-one  p(.T  cent,  they 
become  feebler,  Avhile  in  thirty-two  jier  cent,  they  continue  for  a  time 
with  undiminished  severity.  In  childbed  it  is  of  favorable  import 
when  eopioiiLS  diuresis  sets  in,  and  is  followed  by  the  disappearance  of 
the  albumen  and  of  the  tedema. 

As  regards  the  children  of  eclamptic  women,  it  is  estimated  that 
fully  one  half  are  born  dead,  a  result  probably  due  to  asphyxia  from 
the  accun»ulation  of  carbonic  acid  in  the  blood  of  the  mother.  As  the 
results  dcpenil  upon  the  number  and  duration  of  the  attacks,  it  is 
evident  that  the  danger  is  greatly  lessened  after  the  completion  of  the 
first  stage  of  labor. 

Pathology  and  Etiology. — As  in  discussions  nix>n  eclampsia  it  is 
evident  that  the  treatment  advocated  by  physicians  is  governed  almost 
exclusively  by  theoretical  considerations,  it  becomes  of  the  utmost  im- 
portimce  to  place  before  the  student  an  exact  statement  of  known  facta, 
with  an  attempt  to  estimate  at  their  true  value  the  deductions  which 
various  observers  have  drawn  from  them. 

Now,  in  the  first  place,  in  reviewing  the  foregoing  history  of  the 
disease,  we  are  brought  face  to  face  with  the  very  striking  coinci- 
dentse  in  the  vast  majority  of  cases  between  renal  insufficiency  and 
the  convulsive  seizures.  This  insufficiency  may  or  may  not  be  as- 
sociated with  albuminuria,  though  the  two  go  pretty  constantly  to- 
gether. 

Tlio  honor  of  first  drawing  attention  to  the  relations  between  albu- 
minuria uikI  i)ucri)eral  convulsions  belongs  to  Dr,  John  C.  W.  Lever, 
who  reported  in  ''Guy's  Hosi>ital  Reports,"  second  series,  1842,  four- 
teen case?,  in  ten  of  which  the  urine  was  examined.  Albumen  was 
found  in  greater  or  less  cjuantity  in  nine  cases;  iu  the  post-mortem 
made  in  tlie  tenth  case  the  death  was  discovered  to  have  been  due  to 
atmte  meningitis.* 

These  observations  were  followed  by  others  from  British  physi- 
cians, among  whom  may  be  mentioned  Simpson,  Garrod,  Cormack,  and 

♦  Vide  Trsott,  *'Tho  Causal  Legions  of  Puerperal  Convulsions,"  Philadelphia,  1879. 
To  this  excellent  §uminarv  I  desire  to  acknowledge  mjr  indebtedness  for  a  deal  of  labor 
MTod,  as  regards  the  search  for  references. 
84 
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Rees  ;  iirnl  u\  France  treatises  upon  tlie  subject  were  published  br 
Cohen  and  Delpech,  and  by  Dcvilliers  and  liogiiault. 

In  1851  Frericha  pointed  out  clearly  the  close  rcsemblauco  bohrvet 
the  convulsions  occurring  in  jirogiiancy  and  the  urrpmic  -  '  'i»m 

of  Bright'a  disease.     After  reviewing  the  evidence  with  sc.'  .'it* 

cisioa  he  concluded  that  "true  eclampsia  occurs  only  in  pregnant 
■wromcn  suffering  with  Bright'a  disease,  and  it  bears  to  tlie  latter  the 
same  causal  relation  as  convulsions  and  coma  in  Bright's  diaeiue  in 
general ;  it  is  the  result  of  tho  urtemic  intoxication,  with  which  also 
in  ita  mode  of  manifestation  it  agrees."  To  this  view  Brauu,  iu  the 
same  year,  and  Wieger,  in  1854,  brought  effective  support  by  the  pub- 
lication of  a  great  number  of  observations  confirmatory,  both  in  re- 
spect to  tho  clinical  feature?  and  the  post'tnortem  appearances,  of  the 
uraemie  origin  of  puerperal  convulsions.  In  1857  Braun  publisfaoil 
one  of  tho  most  meritorious  treatises  upon  midwifery  to  be  f<»und  in 
any  language.  In  this  work  the  new  doctrine  was  presented  with  eo 
much  skill  and  clearness  that  since  then,  in  the  minds  of  the  great 
body  of  practitioners,  the  terms  eclampsia  and  uraemia  have  eotno  to 
be  regarded  as  synonymous.  Now,  though  the  lapse  of  time  hts 
tended  to  modify  in  many  respects  the  less  essential  features  of  the 
Frcrichs-Braun  thesis,  and  though  many  of  tho  earlier  claims  have  had 
to  be  discarded,  the  evidence  which  has  accumiilated  from  every  modi- 
cal  man's  experience  during  the  last  quarter  of  a  century  ha*?  contrib- 
uted to  place  the  central  idea  u]>i>n  an  impregnable  basis.  The  diffeiv 
encea  which  separate  writers  on  the  subject  at  tlie  present  day  aw 
less  differences  of  creed  than  of  definition. 

But,  in  order  to  understand  the  present  position  of  the  qaestion,  tt 
is  necessary  to  review  the  objections  which  the  urar-mic  theory  has  bad 
to  encounter.  Among  its  earliest  opponents  wa*  Seyfert,  of  Vmga/^^ 
who,  occupying  the  vantage-ground  as  director  of  the  maternity  ho> 
pit^d  of  that  place,  second  only  in  size  to  the  great  maternity  at 
Vienna,  furnished  the  clinical  counter-experiences  which  have  siooo 
proved  the  most  effective  weapons  in  the  hands  of  those  who  have  pp- 
garded  the  new  doctrine  as  specious  and  heretical.  The  facts  which, !» 
insisted,  inviilidated  the  claims  of  Freriohsand  Braun  were  iis  follows:* 

1.  That  convulsions  may  occur  without  albuminuria. 

2.  That  the  albuminuria  is  in  many  cases  the  effect  anil  it..r  tlr. 
cause  of  the  convulsions. 

3.  That  in  many  fatal  cases  the  kidney-lesions  were  absent  or 
wholly  insigni {leant, 

4  That  convulsions  are  rare  in  chronic  Bright's  disease  M'hich  bad 
existed  prior  to  pregnancy. 

•As  I  bare  csopk-d  tbis  list  from  notes  tnUin  from  the  lectures  of  .*if?yfert.  dcJlrar* 
in  the  suiumer  Be»»ion  of  1863, 1  shnll  not  consider  it  neoo»i?arr  to  mon.'  tli»n  iodtieatel 
refer  to  the  corroborative  tosfitnonj  since  advanced  in  support  of  their  validlsy. 
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5.  That  in  trne  ursemia,  sach  as  necessarily  is  produced  by  the 
Biipprossion  of  urine  when,  in  aterine  cancer,  the  ureters  are  invaded, 
convulsions  do  not  occur. 

Tliat,  in  the  main,  these  propositions  arc  correct,  hardly  admits  of 
question.  But,  in  drawing  conclusions  from  these,  unnecessary  stress 
is  laid  upon  tha  presence  or  absence  of  albumen  in  the  urinary  secre- 
tion. It  is  the  renal  in'^nfliciency,  it  should  bo  fixed  in  the  mind,  and 
not  the  albuminuria,  which  causes  ura?mia  and  convulsions.  The  mere 
absence  of  albumen  from  the  urine  does  not  even  exclude  the  existence 
of  Bright's  disease.  Braun  is  careful  to  note  that  in  certain  cases  of 
fatal  eclampsia,  in  spite  of  the  absence  of  albuminuria.  Xhc  post-mortem 
examination  revealed  amyloid  degeneration  of  the  kidneys  and  of  the 
heart-structures ;  and,  again,  in  others,  of  atrojthy  of  both  kidneys, 
where  the  dropsy,  and  the  albumen,  and  easts,  which  had  been  j)resent 
earlier  in  pregnancy,  had  entirely  disappeared  at  the  moment  the  con- 
ruLiions  occurred.  Bailly  has  shown  that  not  rarely  albuminuria  in 
pregnant  women  may  disappear  for  several  hours  and  then  reappear 
once  more,  so  that  it  is  possible  for  an  examination  to  be  made  during 
the  short  |ieriod  when  the  urine  ceases  to  be  ulbuminous, 

On  the  other  hand  chronic  nephritis  does  not  necessarily  imply 
insufficiency  of  the  renal  secretion,  Scyfert  reported  over  70  eases 
where  women  suffering  from  Bright's  disease  became  pregnant ;  only 
two  of  these  had  con^^ll8ions.  Every  observer  has  seen  similar  in- 
stances of  immunity.  Mephritis  in  pregnancy  brings  with  it  its  own 
peculiar  dangers.  Of  forty-six  cases,  chronic  in  character,  reported 
by  Ilofmeier,  only  one  third  of  the  patients  had  eclampsia,  but  one 
half  died.  Including  acute  and  chronic  cases  together,  Braun  esti- 
mates that  only  sixty  in  the  hundred  develop  uroemic  con\'nlsions. 
Ilofmeier  found,  in  ^ve  thousand  births  recorded  upon  the  history- 
books  of  the  Berlin  Clinic,  137  cases  of  nejihritis  entered.  Of  these, 
104  patients  only  were  attacked  with  eclampsia.  Profei=sor  Bamber- 
ger* reports  from  autopsies  of  the  "allgemeinen  Krankenhaus"  in 
twelve  years  2,430  cases  of  Bright's  disease,  of  which  152  were  found 
in  puerperal  and  pregnant  women,  viz.,  80  acute  cases,  60  chronic 
caaes,  and  IG  cases  of  atrophy  ;  pueriwrtil  eclampsia  was  recorded  in 
23  instances. 

Ixjhlein  examined  the  records  of  thirty-two  autopsies  made  upon 
eclamptic  women,  and  found  in  eight,  or  in  twenty-livo  ix?rcent.  of  the 
entire  number,  that  dilatation  of  one  or  both  ureters  coexisted  witb 
renal  disturbances.  He,  therefore,  pertinently  inquires  how  far  sim- 
ple mechanical  obstruction  of  the  urotera  may  explain  the  apjiarent 
development  of  nra-mio  manif''*  '  •  certain  cases  without  the 

warning  furnished  by  ftib* 

*  DAMRMant,  "Ucbor  U  mgen  lu  nndcrcn  Kraok* 
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Fiiiiilly,  it  is  not  claimed  by  even  the  most  Btnlwart  champioDS  oj 
the  urwmic  niiture  of  eolumpsia  that  the  convulsions  which  occur  dur- 
ing pregnancy  and  labor  are  inruriubly  the  result  of  the  same  cauM. 
Thus,  Tyson  says,  '"There  are  no  reasons  why  we  should  exclude  fiwia 
the  causes  of  the  convulsions  in  the  jnierperal  utate  those  which  op- 
erate to  produce  convulsions  in  the  non-puerperal  condition."  So- 
called  ciuses  of  eclampsia  without  albuminuria,  i.  e.,  without  anemia, 
are  lulniitted  by  Braun  and  Spie^jelberg.  and  referred  by  them  to  rvflct 
stimulation  of  the  vaso-motor  and  convulsive  eentcra  (Krampfcenltvn). 
They  advocate,  however,  separating  them  oflf  into  a  class  by  th^'tn- 
selvcs,  under  the  title  of  acute  epilepsy,  or  eclamptiform  attacks 
distinction  they  believe  warranted  by  their  rarity  and  their  bemgu 
behavior.  The  question  of  mere  names,  however,  is  of  small  impor- 
tance. The  main  point  upon  which  it  is  necessary  to  insist  ia,  that  it 
is  not  reasonable,  because  iu  very  exceptional  coses  uraemia  is  absent  in 
convulsions,  to  deny  to  ui-semia,  in  the  overwhelming  proiwrtiou  of 
cases  in  which  it  is  demonstrably  present,  its  importance  as  the  most 
distinctive  factor. 

The  objection  drawn  from  the  insignificance  of  the  kidney  clumgiei» 
frequently  observed  in  poi^f-mortem  examinations,  loses  most  of  il« 
force  when  we  remember  that  in  a  large  proportion  of  cases  the  retm- 
tion  of  cxcrementitious  materials  is  due  to  acute  suppression.  Tlm«, 
in  the  104  cases  of  eclampsia  reported  by  llofmeier,  the  kidney  BjTnp- 
toms  developed  suddenly.  This  suddt*n  suspension  of  the  urinary 
secretion  can  only  result,  Spiegellwrg  *  argues,  from  disturbances  in 
the  renal  circulation.  A  rapidly  developed  affection  of  the  tgsbcIb 
would  leave  no  marked  poat'tnorietn  traces,  and  would,  in  casee  of 
recovery,  disappear  as  tjiiiokly  as  it  had  come.  Were  the  kidney 
troubles  due  principally,  as  was  formerly  supposed,  to  pressure  of  tho 
gravid  uterus  upon  the  renal  veins,  the  kidneys  should,  in  posf-tnor- 
tern  examinations,  exhibit  evidences  of  congestion,  whereas  UKiuiTIy 
they  are,  on  the  contrary,  found  to  bo  pale  and  unn?mic  Besides,  in 
cases  of  pressure  from  ovarian  and  pelvic  tumoi-s  it  is  usually  the 
ureters  and  not  the  veins  which  arc  implicated.  The  precise  nature 
of  the  circulatory  changes  is  not.  of  course,  definitely  known.  Spit'gcl- 
herg  suggests  that  either  the  walls  of  the  vessels  are  altered  in  such  a 
manner  as  to  interfere  with  Ihe  process  of  diffusion,  or  that  a  reflex 
contraction  of  the  ves.sels  due  to  a  peripheral  stimulua  operates  to  cat 
off  the  blood-supplies  to  the  kid(ieyr<.  Frankenhacuser,  having  domnn- 
strated  a  direct  connection  by  moans  of  tho  sympathetic  nerve  between 
the  ganglia  of  the  kidneys  and  the  nerve-filaments  of  the  uterus,  Itad 
likewise  suggested  iu  etTcct  that  the  albuminuria  of  pregnancy  was 
due  not  to  pressure  but  to  the  excitation  of  the  uterine  and  renal  nerro 
plexuses. 

*  SpiEOELBEno,  " Lchrbich,"  p.  Sdl. 
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The  statement  contained  in  the  fifth  proposition  relates  to  a  curi- 
oas  fuct,  which  has  since  received  conlirmation  from  the  pathological 
investigations  of  Coniil  and  Ranvier.  In  a  very  large  proportion  of 
women  who  liud  died  from  uterine  cancer  the  ureters  were  found  oc- 
cluded, with  attendant  dilatation  and  in  some  cases  with  hydrone- 
phrosis. The  histories  of  these  patients  showed  that  in  not  one  in- 
Btunce  hud  convulsions  taken  place.  But,  however  remarkable  the  fact 
itself  may  be,  it  is  not  pertineJit  to  the  question  of  eclampsia.  Seyfert 
adduced  it  to  prove  that  uraemia  had  nothing  to  do  with  conYulsions, 
a  question  which  it  is  hardly  necessary  to  discuss  at  the  present  time. 

A  very  different  interest  attaches  itself,  however,  to  the  inquiry  as 
to  the  causes  of  the  outbreak  of  convulsions.  It  is  well  known  that 
not  every  case  of  nephritis,  or  even  of  kidney  insufficiency,  is  followed 
by  eclampsia,  though  convulsive  attacks  are  much  more  common  in 
the  ursemia  of  pregnant  tlian  of  non-pregnant  women.  Frerichs  be- 
lieved ho  had  found  the  secret  in  supposing  a  ferment  to  develop  in 
the  blood,  which  convcrt<?d  the  urea  into  carbonate  of  ammonia.  In 
1870  Spiegelberg  reported  an  examination  of  the  blood  of  an  eclamp- 
tic woman  by  the  latest  methods,  and  demonstrated  the  presence 
of  ammonia  in  quantities  sufficient  to  give  color  to  the  supposition 
of  Frerichs  ;  but,  subsequent  investigations  proving  negative,  he  con- 
cluded that  "animoniaeniia  is  to  bo  regarded  as  ono  of  the  rarest 
causes  of  convulsions." 

An  apparently  much  more  scientific  explanation  was  afforded  by 
the  now  well-known  Traube-Rosenstoin  theory,  which  maintained 
that  eclampsia  took  place  when,  in  persons  rendered  hydroemic  by 
the  loss  of  albumen,  the  aortic  pressure  was  suddenly  increased,  the  in- 
creased pressure  giving  rise  successively  t(j  tedema  of  the  brain,  then 
to  secondary  compression  of  the  vessels,  and  finally  to  acute  anaemia. 
An  anasmic  condition  of  the  hemispheres  would,  it  was  predicted,  pro- 
duce coma,  while  convulsions  would  ensue  if  the  condition  extended 
to  the  motor  centers. 

The  plausibility  of  this  hypothesis  was  increased  by  the  widespread 
acceptance  of  the  doctrine  taught  by  Andral  and  Oavarret.  that  the 
blood  of  all  pregnant  women  is  hydra?mic.  and  by  the  fact  that  the 
existence  of  increased  hiood-prcssurc  during  the  pains  seemed  natural- 
ly to  account  for  the  frequency  of  convulsions  in  labor.  For  a  num- 
ber of  years  after  the  announcement  of  the  Traube-Roscnstein  theory 
it  received  from  me  complete  acceptance  ;  but  my  faith  became  after- 
ward weakened  by  failing  to  find  at  poKt-inortem  examinations  the 
anticipated  brain-changes,  viz.,  cadema,  anaemia,  and  flattening  of  the 
convolutions.  In  nineteen  examinations,  Lohlein  reported  these  alter- 
ations in  but  a  single  case.  In  his  "  Lehrbuch  dcr  Geburtshulfe  " 
Spiegelberg  sums  up  the  objections  in  a  somewhat  contemptuous  fash- 
ion.    First  he  asks  why,  if  the  pathogenetic  symptoms,  aa  assumed. 


534 


THE  PATHOLOGT  OF  LABOR. 


are  invariably  present,  eclampsia  is  of  each  rare  occturence,  and  in 
what  way  the  theory  in  question  affords  any  explunution  of  eclampda 
in  pregnancy  and  childbed  ;  then  he  denies  that  eclamptic  women  are 
for  the  most  part  hydrsemie,  that  hydrsemia  and  arterial  pressora  are 
capable  of  inducing  cerebral  anaemia,  and  that  the  clinical  crideneei 
afforded  by  the  pulse  and  pupils  are  thoae  produced  by  cedema. 

Angus  Macdunald  reported  in  1878  that  in  the  examination  of  the 
brain  in  eclamptic  persons  be  found  the  meninges  congested  and  the 
Tenous  sinuses  filled  with  blood,  while  at  the  same  time  there  was 
marked  anaemia  in  the  deeper  layers  of  the  brain-structure.  The  tcb- 
tricles,  in  place  of  being  empty,  as  should  have  been  the  case  accord- 
ing to  the  Traube-Roscnst^jin  theory  of  oedematons  ewelling^  weie 
found  filled  with  serum.  In  place  of  the  doctrine  of  secondary  com- 
pression, he  expressed  his  belief  that  the  ansemia  resulted  from  arterial 
contraction  due  to  irritation  of  the  vaso-motor  centers  from  oxcremen- 
titious  principles  retained  in  the  circulation  by  the  insufficiency  of  the 
kidneys. 

The  disposition  to  ascribe  convulsions  to  cerebral  ansmia  is  based 
upon  the  experiments  of  Eussmaul  and  Tenner,  who  demonstrated 
that  convnlsive  twitchings  mipht  be  produced  in  animals  by  tying  the 
carotids  or  by  opening  the  large  vessels  of  the  neck  and  allowing 
them  to  bleed  to  death.  It  is,  of  course,  anticipated  that  anaemia  dao 
to  systole  of  the  arterioles  would  be  followed  by  the  same  results.  The 
phenomena  of  convulsions  are  twofold,  viz.,  loss  of  consciousness, 
and  tonic  and  clonic  contractions.  Loss  of  consciousness  is  easily  to 
be  accounted  for  by  anaemia  of  the  hemispheres,  precisely  as  in  cases 
of  ordinary  syncope.  Convulsions  occur,  however,  when  the  brain  is 
removed,  if  only  the  pons  Varolii  and  the  medulla  oblongata  are  ptr- 
aerved.  Deitcrs  has  shown  that  the  motor  fibers  of  the  extremities 
and  the  trunk  have  their  first  central  terminations  in  the  ponsL  Xoth- 
nagel*  has  proved  that  a  collection  of  ganglionic  cells  in  the  substance 
of  the  pons  furnishes  the  motor  center  from  which  the  convulsive  im- 
petus takes  its  departure.  According  to  Schrocder  van  der  Eolk. 
the  groups  of  gray  matter  for  the  cranial  nerves  are  situated  in  the 
floor  of  the  fourth  ventricle  and  in  the  substance  of  the  me<l«ll* 
oblongata.  Any  influence  producing  contmctions  of  the  arterioles 
through  the  vaso-motor  nerves  would  necessarily  produce  both  coma 
and  convulsions.  As,  however,  convulsions  may  take  place  without 
loss  of  consciousness,  Nothnagel  concludes  that  the  same  cause  which 
acts  indirectly  through  the  vaso-motor  nerves  may  simultaneously  set 
in  action  the  centers  of  muscular  movements. 

The  foregoing  consideration!*  justify  the  older  division  of  eoural- 
sions  into  two  classes,  viz.,  those  due  to  centric  causes,  and  those  pro- 

*  N0TH.1AOR,,  "  Ueber  den  epileptischcn  Anfall,"  Volkmaim'B  "  SammL  kQn.  VonrV 
No.  89,  p.  813. 
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eeeding  from  peripheral  irritation.  In  both  cerebral  anaemia  plays 
an  important  i)urt.  In  the  overwhelming  proportion  of  cases,  nra-mia 
is  the  fountain  and  origin  of  the  evil,  the  term  vrcemin  signifying,  of 
course,  the  action,  not  of  a  single  constituent  of  the  urine,  but  of  all 
the  excrementitious  principles,  combined  with  that  of  increased  arte- 
rial tension.  Whether,  in  exceptional  cases,  carbonate  of  ammonia  or 
cerebral  oedema  is  jircsent,  is  a  matter  of  slight  moment.  The  rdh 
played  by  peripheral  irritation  is  not,  however,  to  be  overlooked. 
Without  uraemia,  though  rarely,  peripheral  irritation  can  provoke 
eclampsia.  In  ura-mic  cases  the  greater  proportion  develop  during 
labor.  In  Lohlein'a  collection,  a  hundred  and  six  in  number,  ninety- 
three  of  the  patients  were  ])arturient.  Spiegelberg  has  frequently 
seen  con^mlsions  awakened  in  the  placental  period  by  the  mechanical 
irritation  of  the  uterus  during  the  employment  of  the  Cred^  method 
of  expression. 

Convulsions  occur  more  commonly  in  priraiparee  than  in  multi> 
parte,  especially  in  elderly  priraipara?,  in  twin  pregnancies,  and  in 
women  with  contracted  ]>elves.  They  may  occur  epidemically  in  con- 
eoquence  of  atmospheric  coiulitions,  which  probably  interfere  with  tlie 
functions  of  the  skin  and  thus  indirectly  increase  the  labor  thrown 
ujwn  the  kidneys. 

Treatment. — The  occasional  examination  of  the  urine  of  pregnant 
women  is  to  be  regarded  as  an  indispensable  precaution.  Faint  traces 
of  albumen  arc  not  infrequently  found  in  the  urine  of  women  with 
harmless  catarrhal  affections  of  the  bladder.  Persistent  albuminuria 
calls  for  special  prophylactic  treatment ;  for,  though  convulsions  are 
not  to  bo  regarded  as  the  necessary  consequence  of  nephritis,  the  pres- 
ence of  renal  disease  immensely  increases  the  danger  of  sudden  acute 
suppression.  Nephritis  is,  moreover,  apt  to  be  aggravated  by  the 
pregnant  state,  and  Hofmeier  has  sliown  that  in  a  considerable  pro- 
portion of  the  cases  which  have  their  origin  in  pregnancy  the  kidney- 
lesions,  contrary  to  the  accepted  belief,  do  not  disaj)j>ear  spontaneously 
after  parturition.  Every  i)recauliun  should  be  taken,  therefore,  to 
remove  from  albuminuric  patients  all  sources  of  mental  excitement,  to 
ward  off  attacks  of  indigestion,  and  to  defend  them  from  colds.  lu 
oedema  of  the  face,  the  extremities,  and  the  labia  niajora,  a  strict  milk- 
diet  should  be  enjoined,  and  the  tincture  of  the  chloride  of  iron,  in 
full  doses,  should  be  given  at  least  four  times  a  day,  both  for  its  diu- 
retic tind  for  its  hivmatinic  properties,  and  likewise  to  improve  tho 
tonuH  of  the  weakened  vessels.  If  the  milk-diet  is  badly  supjK)rted  by 
the  patient,  she  should  bo  instructed  to  drink  freely  of  the  natural 
alkaline  waters  possessing  mildly  diuretic  properties,  such  as  the 
Vichy,  the  Sellers,  the  Butlalo  lithia-water,  the  Poland  water,  and 
others  of  like  action.  To  remove  the  transuded  scrum,  the  skin  shonld 
be  compelled  to  aid  the  kidneys,  cither  by  means  of  the  Turkish  bath 
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or,  vhere  the  Utter  is  not  available,  hj  the  wet-pack.     Mild 

guch  as  the  Friedriclishall,  the  Hunyadi,  or  the  Saratoga  tratere,  are 

osefal  in  constipation  of  the  bowel*. 

If  cerebral  symptoms  threaten  the  ontbreak  of  convulKions,  the 
nervons  irritability  should  be  held  in  check  by  rectal  injections  of 
chloral  and  the  bromide  of  potassium  (thirty  grains  each),  and  a  hr- 
diagogue  cathartic  should  be  promptly  administered.  Free  eat  haras 
iinloads  the  blood  of  urea,  diminishes  the  arterial  tension,  and  n-laxe* 
the  arterioles.  The  immediate  results  are  usually  in  the  highest  de- 
gree satisfactory.  The  pain  in  the  head,  the  sensory  disturbances,  the 
stomach  troubles  disappear,  and  the  patient  becomes  calm  or  -'  ' 
into  a  gentle  sleep.  Lohlein  recommends  placing  the  woman  n 
latero-prone  position,  in  order  to  diminish  as  much  as  jKjssible  thf 
pressure  upon  the  nreters  and  upon  the  renal  veins. 

So  far  writers  are  practically  unanimous.  Whatever  differences 
exist  between  them  relate  not  to  principles,  but  to  the  means  best 
adapted  to  accomplish  the  end  in  view.  When,  however,  in  spit*  of 
palliative  measures  and  hygienic  precautious,  the  uremic  symptoms 
have  steadily  progressed  until  the  central  nervons  system  has  Ijccomr 
involved,  the  question  comes  up  for  decision  whether  to  jierseverc  in  a 
plan  of  treatment  designed  merely  to  ward  off  impending  danger,  or 
whether  to  place  the  patient  without  delay  in  a  position  of  relatii 
safety  by  the  induction  of  premature  labor.  The  weight  of  authoritj 
it  seems  to  me,  is  farorablc  to  procrastination,  the  interruption  of 
pregnancy  being  regarded  as  an  extreme  measure,  justitiablo  only  in 
cases  of  utmost  peril.  But  premature  labor,  with  the  indications  thus 
limited,  is  not  likely  to  save  many  lives.  My  own  convictions  ure 
clear  that,  so  soon  as  grave  cerebral  symptoms  develop,  the  period  of 
folded  hands  has  passed.  The  relief  to  be  obtained  from  chloral  and 
catharsis  is,  as  a  rule,  of  short  duration,  and.  we  can  not  go  on  giv- 
ing chlornl  and  cathartics  to  the  end  of  gestation,  nor  are  we  sure 
that  the  fii'st  fortunate  results  can  be  reduplicated.  Moreover,  it  is 
necessary  to  take  cognizance  of  the  well-being  of  the  fotns,  which  is 
threatened  by  the  continued  circulation  of  urea  in  the  maternal  blood. 
The  induction  of  premature  labor  by  means  of  the  bougie,  aided,  if 
needful,  by  the  vaginal  douche  and  the  dilating  bags  of  Barnes,  is  at- 
tended with  but  moderate  risk  if  resorted  to  after  the  uncraic  symptoms 
have  been  got  fairly  under  control ;  if  erapk)ye<l  as  a  last  rcsour 
where  other  therapeutical  measures  have  failed,  its  u<e  is  still  justil 
able,  though  it  then  partakes  rather  of  the  nature  of  a  forlorn  Lope. 

The  indications  for  treatment  during  the  outbreak  are  for  the  most 
part  the  same  :is  laid  down  for  ursemic  symjitoras  unattendetl  by  con- 
vulsions, viz.,  to  lower  the  arterial  tension,  to  diminish  to  the  fullest 
extent  practicable  the  irritation  of  the  vaso-motor  and  convulsive  cen- 
ters, and  to  restore  to  the  kidneys  their  normal  functions,     Spiegel- 
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berg  claims  that  these  three  indications  are  most  completely  fulfilled  by 
venesection,  A  dozen  years  ago,  at  a  time  when  the  prejudice  against 
"spoliativc  measures"  was  still  strong.  Professor  Fordyco  Barker 
|ile:xded  for  the  restoration  of  the  lancet  in  the  management  of  puer- 
jM^ml  convnljiions,  insisting  upon  the  unmistakable  clinical  evidences 
favorable  to  its  employment.  In  my  B^udent-duys  in  Paris,  at  the 
IlopiUil  des  Cliniques,  where  the  ancient  usage  was  in  full  favor,  1 
well  rernomlxT  my  first  feelings  of  alarm  at  the  vigor  of  the  treatment 
iu  vogue  ;  but,  after  carefully  watching  the  cases  to  the  end.  I  was  led 
to  conclude  tliat  the  claims  of  bleeding  in  eclampsia  rested  upon  a  eub- 
Btantial  foundation. 

The  special  advantage  of  venesection  lies  in  t!io  rapidity  of  its  ac- 
tion ;  incidentally  it  favors  absorption  and  render**  the  patient  more 
susceptible  to  the  influence  of  other  remedies.  It  forms,  therefore, 
naturally  the  first  step  in  the  treatment  of  convulsions.  The  quantity 
of  blood  to  be  withdrawn  varies  from  eight  to  sixteen  ounces,  according 
to  the  vigor,  and,  to  some  extent,  according  to  the  size  of  the  individual. 

Ill  the  Miiy  number  of  tho  "  American  Jonriud  uf  Obstetrics,"  1871,  Dr.  IT. 
Fearn,  of  Urooklyn,  contributed  an  article  on  "  Veratruiu  Viride  in  Large  Doites, 
Hs  u  Substitute  for  Bloodletting  in  Puerperal  Convulsions,"  in  whicli  he  recom- 
nic-nded  tJie  lincture  of  veratruin  in  doses  varying  from  fifteen  minims  to  a  ten- 
s(io<tnfal,  repeated  every  five  or  ton  minutes  until  the  pulse  became  soft,  or 
vomitinfi  set  in.  For  several  hours  .ift.T  the  convulsions  are  arrested,  ho  ad- 
vises tho  veratmm  to  bo  administered  in  stn«ller  doses,  in  order  to  keep  tho  pulse 
beldW  f\fty  to  the  niinute.  llu  claitns  timt  the  lartfc  doses  are  devoid  of  danger 
so  U»ng  ns  tho  convulsions  continue.  According  to  Kenyon,*  who  has  recently 
c«ntrihute<l  two  cases  successfully  treated  by  verutmm,  "  the  drug  ia  quickly 
nbsorhed,  and  enters  tho  circulfttion  rapidly.  It  enters  tho  vnso  vnaornm  and 
through  them  impairs  the  sensibility  of  tho  vnso-motor  nerves,  tlio  blood-vessels 
thus  lotting  tlieir  tonicity  iind  power  of  contraction  " — all  good  arguments  for 
its  use  in  convnlsi<fna  if  its  safety  ciui  bo  established. 

After  bleeding,  narcotics  and  anspsthetics  should  be  rcsort-od  to,  with 
a  view  of  preventing  the  renewal  of  the  convulsions.  Chloroform  and 
morphia  have  long  been  tested  in  practice,  and  have  sustained  their 
claims  to  professional  favor.  From  one  sixth  to  one  fourth  of  a  grain 
of  morphia  should  be  injected  h_yi>odormically,  the  same  quantity  to 
be  repeated  in  an  hour  in  case  of  the  convulsions  returning.  Chlo- 
roform was  formerly  recommended  in  full  anaesthetic  doses,  so  as  to 
completely  paralyze  the  motor  centers.  As,  however,  experience  has 
shown  that  complete  .ind  prolonged  anoasthesia  is  in  itself  a  source  of 
danger,  it  is  advisable,  except  in  cases  where  labor  is  nearly  at  a  close, 
to  restrict  the  chloroform  to  tho  pains,  and  to  the  restlessnoss  which 
IB  often  the  preliminary  of  a  fresh  seizure. 

•  Kbtton,  "  Trv.iiaicat  of  (Jonvulsions  with  Verolrum  Viride,"  "  N.  Y.  M«l.  Jour.," 
Octolier,  1879,  p.  370. 


The  djsoovttf  of  ddoad  ka  added  aaakber  mtalnble  agrai  to.  oar 
lilt  of  s«vlablr  antiirM— dig  and  awBitlhetiek  It  is  mj  |«eBeDt 
|«»nlic»,  aftar  faqpaniBg  wiA  cMwufafi,  to  adiaiaiitBr  tiiirty  gaim, 
each,  of  ebOanl  aad  brantide  of  pu<«»iu»  hj  dw  netMm,  and  to  fai- 
pend  tbe  cUorafonn  so  sogB  ms  thi  eedaXkve  effeeto  of  tiie  latter  afeati 
bcDOBe  ^vdaped.  Tha  freqaeDcr  aitli  vind  tlK  cUonl  sfaoold  ba 
gifea  ik|MMfa  vpon  tiie  tx^ffumej  and  'nolaoea  of  tke  afraclrii.  A 
n^dow  vill  fiosetmes  exareiflB  aiMiiaiiiing  ini— «w  liar  boan^ 
wfaOe  hi  other  caaec  ia  tte  ooane  of  an  hont  or  too  tiie  dose  will  re- 
quire to  be  repeated.  Ac  a  aabodiary  ■wasnre,  aith  a  riew  to  tbe 
nltiante  relief  of  the  fcidneja,  the  loaar  bovel  dKwId  be  cleared  out 
vitb  an  eneena,  and  a  catbartic  (a  divp  of  ctoton-oQ,  or  ealoinel  and 
jiJap  in  case  the  patient  i«  able  to  svaDov)  sbofold  be  preax  br  mouth. 

As  ooaTalaaas  wbioii  oecnr  aittr  tbe  adsvot  af  labor  hare  a  teB<- 
denej  to  near  eolaagaetbe  labor  eontiswe^  and  in  tbe  hugcr^ropcir- 
lian  of  cane  eease  after  tbe  iKrth  of  tbe  child,  every  ofastrtricd  n- 
aowae  eoapatible  vitk  tbe  aalety  of  the  aMtber  aboold  brer-- '— ^  to 
haslea  ddirerr.  In  the  eailj  part  of  tbe  0r8t  stage,  tbe  po  . 
giab,  Aonld  be  ettaittlated  by  **t>  i*"'"*^""  of  tbe  ntmia.  Bnuu 
advocates  mptnrxBg  tbe  nwaabtanes,  as  be  dsims  thai  tbe  eaospe  of 
tbe  amnifttic  flaad  often  diminishes  tbe  fieqaenqr  and  riolenoe  of  the 
conTnlsknB^  Tbe  aater^ags  of  Dr.  Barnes,  if  nwrnwrsry,  shoold  be 
and  to  praaote  tbe  dilatation  of  tfae  cenrix.  Inririon  s  tbnmgh  tbe 
border  of  the  os  extetnom  and  at»aati>«iwi/  /omr  arr  QnneoeM>7> 
After  tbefiratetsgeiscempleted^if  noaieehaniraldiafBoportianep^B 
betacen  tbe  bead  and  tbe  pelris,  a  osrefal  attempt  to  extmet  the  ehOi 
aitb  foroqis  dioold  be  made.  Ereiy  precantioa  ebonld  be  osed  to 
avoid  injvinf  tbe  soft  parts.  Obstetrical  aid  is  onlv  vramntable 
vhere  it  can  be  employed  withoot  detriment  to  tbe  mother.  In  to* 
flfanunaitBl  easesy  with  tbe  bead  Ugb  in  tbe  pdvi^,  I  have  had  tftfj 
leason  to  feel  sitisfied  with  tbe  Tunio'  faroeps,  exchanging  it,  how- 
ever, for  one  of  English  pattern  so  soon  as  tbe  bead  b  hrooghl  to  th» 
floor  of  tbe  pelvis. 

Wbea  eonmlsioas  oeenr  daring  pregnancr.  the  qnestion  as  to  th( 
adriabilitT  of  at  once  proroidng  lalior  is  bv  no  means  settled.  The 
material  apoo  whidi  fca  form  an  opinion  is  limited,  as  ia  moat  oases 
Unr-patas  oecnr  spontaaeoad|j  (as  a  eoneequenoe  of  tbe  conralaoDB). 
Where  medical  treatment  ahiae  is  anpfejed  it  h  certain  that,  in  the 
absence  of  labor-pains,  a  certain  ptopoition  recover,  and  fmpuatef 
maj  go  on  to  completion.  On  this  aoeonnt  it  is  commonlr  advised 
not  to  introdmsa  l^ior  as  a  comphcatkn  into  a  state  of  affairs  alnadj 
flsScientij  dsBgenms  and  diflSeolt  to  msn^gr  So  far  as  mj  own  ex- 
perienoe  goc?,  bowerer,  the  practice  of  waiting  npon  Xatare  has  protad 
nnif orml  V  disastroos,  while  tbe  indoction  of  Uwr  baa  famished  ne 
with  a  oenun  pco|M»tion  of  reooTcxies.    Bnan  dedaros  ba  has  acrer 
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Iniovrn  but  one  patient  to  recover  betweou  the  foiu'th  and  eiixtU  mouths 
of  pregnancy  except  where  al)ortiou  liacl  taken  j)lace.  The  quei^tiou  is 
one,  however,  concerning  which  there  exists  n  reasonable  degree  of 
doubt,  and  which  can  not  bo  a'ttlod  by  the  ha{>-hazurd  experiences  of 
iudividiiulri. 

In  the  treatment  of  convulsions  during  the  childbed  period  the 
agents  used  slumld  be  opium,  chloml,  veratruni,  or  digitalis.  Chloro- 
form and  venesection  should  be  employed  with  extreme  caution,  if, 
indeed,  they  arc  ever  entitled  to  contidencc  at  that  time. 


CHAPTER  XXXI. 

POST-PARTUM  HEMORRHAGE  AXD  RETAJSED  PLACENTA. 

Kormal  agencies  for  cliecking  fa«pniorrbagf<. — Disturbknccs  of  contractilitj,  of  retractility, 
of  thrombus  forniBtioo. — Treatment. — Molliod  of  securing  coutraction  and  retrac- 
tion.— Trcatmcat  of  cerebral  amemia.- — Retained  plooenla. 

The  ha'morrhagea  which  occur  immodiatoly  after  the  birth  of  iho 
child  may  have  their  origin  in  the  uterus,  the  vagina,  or  the  vulva. 
It  ia  cu.^tomary,  however,  to  consider  those  whicli  si)riug  from  lacera- 
tions in  a  chapter  by  themselves,  and  to  apjily  the  tenn  post-partum  to 
those  hemorrhages  only  which  arise  from  the  placental  site. 

Unlike  other  grave  complications  of  childbirth,  post-partum  haem- 
orrhage is  not  an  uncommon  event.  It  may  follow  the  simplest  of 
labors,  and,  in  case  of  an  unprepared  physician,  it  may  carry  his  pa- 
tient in  u  few  moments  to  the  brink  of  death.  It  is  impo.ssible  to 
conceive  a  tragedy  moi-e  teiriblo  than  this.  Occurring,  as  the  accident 
loes,  suddenly,  without  warning,  in  the  period  of  joy  that  follows  the 
birth  of  a  living  child,  the  sudden  shifting  of  the  ecene  becomes  ap- 
palling. If  the  mother  dies  at  such  a  time,  the  luckless  attendant  who 
stands  at  her  bedside,  a  nerveless  siwetator,  need  never  exi>ect  forgive- 
ness ;  uor  can  he  shield  himself  behind  the  recorded  iU-succcsses  of 
others.  Every  competent  accoucheur  knows  in  his  own  heart  that  ho 
liias  no  right  to  shirk  his  personal  responsibility  in  cases  of  fatal  post- 
partum luemorrhage,  or  to  meanly  throw  the  blame  ujMjn  Providence. 

The  treatment  of  post-partum  hajmorrhage  is  one  of  the  most  sat- 
isfactory departments  of  obstetrical  practice.  In  no  other  emergency 
is  the  saving  of  life  so  little  dependent  niwn  chance,  and  so  much  upon 
intelligent  human  intervention.  Successful  treatment  is,  however,  less 
the  result  of  a  familiarity  with  the  various  procedures  extolled  by 
writers,  than  of  a  correct  understanding  of  the  mechanism  by  means 
of  whieh  tlie  arrtv^t  of  the  hivmorrhage  i:=  to  l)e  effected. 

Normal  Agencies  for  cbecking  Hsemorrhage.— la  normal  cases  the 
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flow  which  follows  the  detachmcDt  of  the  placenta  is  of  brief  duratioa. 
The  torn  art-erial  twigg  retract  spontaneously,  the  patulous  mouths  of 
the  reins  become  plugged  witli  tibrinous  clots,  while  the  so-called  rc- 
aouB  sinuses,  which  nrc  simply  channels  lined  with  cndc»the]iuin,  with- 
out  valves  or  walls,  become  bent,  flattened,  and  obliterated  under  tbr 
compression  exerted  by  the  mnscular  structures  of  the  uterus. 

The  first  refjuisitc  against  ha'morrliage  is  the  mainteuiiuce  of  firm, 
uniform  contraction  of  the  uterus.  The  contractions,  which  p«rsi^ 
with  lessened  force  after  the  birth  of  the  child,  during  their  continu- 
ance alone  suffice  to  prevent  haemorrhage  from  the  placental  site.  The 
two  diagrams  borrowed  from  Professor  Breisky  serve  to  illastnte  the 
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mechanism  by  which  this  is  cfTected.  In  the  transition  from  a  Vob, 
the  uterus,  which  shortly  before  harbored  the  entire  ovum,  becomes 
reduced  to  a  body  not  larger  than  the  two  fists.  But  the  duration  o( 
the  contractions  is  short,  with  an  ever-increasing  interval  betwMtn 
them.  If  their  cessation  were  followed  by  the  return  of  the  uterus 
from  b  to  a,  the  blood  would  once  more  rush  into  the  sinuses,  th> 
moxtths  of  the  veins  would  open,  the  thrombi  would  be  washed  on*-  ' 
the  pressure  brought  to  l)oar  upon  them,  and  flooding  wonld  of  n 
sity  ensue.  That  this  does  not  take  place  is  owing  to  the  same  fonx' 
which  in  labor  keeps  the  uterus  closed  upon  its  contents  during  the 
descent  of  the  fa»tns — viz..  tonic  retraction. 

The  tonic  retraction  of  the  uterus  is  in  part  the  consr- 
shortening  of  the  muscular  fibers,  and  in  pert  of  their  reama ^ 
a  thickening  of  the  uterine  walls  resulting  as  the  cell-elementa,  in  place 
of  standing  end  to  end.  assume  a  position  more  nearly  yiarallel  to  on^ 
another.     Hctniction  is  a  permanent  acquisition  of  the  uterus,  and 
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alone  stjffices  to  prevent  the  ix-currence  of  haemorrhngc.  The  differ- 
ence between  it  and  contmctiou  is  exhibited  by  the  difference  in  the 
consistence  of  the  post-partum  uterus  during  and  between  the  paini!. 
The  contracted  uterus  h  hard  and  finn  like  a  billiard-ball,  while  the 
retracted  organ  is  relatively  Boft  anJ  relaxed.  The  two  pro|K;rtie3, 
though  distinct,  are  not,  however,  incleiH?ndent  of  one  another.  When- 
ever the  contractions  are  good,  the  retraction  is  well  marked  also. 
Whatever  diminishes  the  contractile  powers  of  the  uterus  is  followed 
by  a  corresponding  falling  off  as  regards  its  retraction. 

In  cases  whore  the  muscular  structures  of  the  uterus  fultill  their 
normal  functions,  the  formation  of  thrombi  is  of  subordinate  impor- 
tance as  a  means  of  arresting  ha?morrhage.  Confined  to  the  adherent 
portion  of  the  decidua  serotina,  they  impart  an  uneven  surface  to  the 
placental  site.  Thrombi  which  extend  to  the  intermuscular  veins  are 
pathological.  It  is  only  when  the  uterus  is  flabby,  and  the  muscular 
action  is  in  default,  that  the  thrombi  exercise  any  marked  influence  in 
the  control  of  hemorrhage,  and  even  thou  they  hear  so  close  a  relation- 
ship to  puerperal  thrombosis  as  to  approach  dangerously  near  to  the 
confines  of  pathology. 

The  causes  ot  posi-pttrtum  haemorrhage  are  to  be  sought  for  in  dis- 
turbances of  the  mechaniiJm  by  which  ha/inorrhage  is  normally  pre- 
vented. 

Disturbances  of  Contractility. — ContractioiH  of  tiie  uterus  may  fail 
from  lowering  of  the  muscular  irriUibility.  Atuuy  follows  most  fro- 
quently  exhausting  labor,  artificial  deliveries,  rapid  evacuation  of  the 
ntcrns,  especially  in  multipara?,  where  the  failure  to  contract  has  often 
the  significance  of  a  prolonged  jiause,  excessive  distention  (hydriim- 
nios,  twins),  profuse  hajmorrhages,  collapse,  nervous  depression,  and 
Bcvere  general  ailments. 

Again,  in  other  cases,  the  functional  disturbance  may  proceed  from 
6ome  abnormal  condition  of  the  muscular  fiber.  Thus,  the  defects  of 
ctmti-actility  may  spring  from  incomplete  develo]iment,  as  in  anoma- 
lies of  formation,  in  textural  changes  due  to  some  antecedent  disease 
or  puerperal  condition.  es])ecially  as  tt)  the  result  of  many  previous 
conllncment.s,  or  finally  from  inflammatory  infiltrations  having  their 
source  in  tiic  bruising  of  the  lower  uterine  segment  during  labor. 

The  contractions  of  the  uterus  may  be  mechanically  interfered 
with  over  limited  areas  by  retained  portions  of  the  placenta  and  of  the 
membranes,  by  ]>eritoneal  adhesions,  by  tumors  in  the  walls  of  the 
uterus  or  in  the  uterine  ai>peudages,  or  by  a  distended  bladder  or 
rectum. 

Disttirbances  of  Retractility. — We  have  already  seen  that  the  iomm 
of  the  muscular  fibers  is  lowered,  and  that  their  rearrangement  is 
incomplete,  whenever  the  uterine  contractions  are  in  default.  At  the 
aamo  time  the  retraction  of  the  uterus  may  be  directly  hindered  by 
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meolianical  cause?,  esipocially  by  tlioso  which,  like  the  ]»laconta, 
membranes,  or  coao^ila  of  blood,  when  retained  in  the  uleriuo  carity, 
prevent,  in  spite  of  eontinned  contractions,  a  suflBcient  closure  of  tbt 
veins. 

Disturbances  in  Thrombus  Formation. — The  disturbances  irhich 
interfere  with  the  formation  of  tlirombi  occur  for  the  most  part  in 
those  cases  in  vs'hicli,  owing  to  the  defective  action  of  the  muscular 
etroctures,  tlie  blood-streara  arrives  at  the  mouths  of  tho  vescels  with 
unchecked  ra]Mdity.  As  a  consequence,  coagulation  does  not  take 
place,  or  the  coagnhi  are  of  soft  consistence  and  offer  but  feebk!  rosist- 
anco  to  any  sudden  increase  of  blood-pressure,  or  become  mechanically 
detached  by  restless  movements  on  the  part  of  the  patient,  or  by  strain- 
ing witii  the  abdominal  muscles. 

Outlying  Causes  of  Post-partum  HsBmorrhage. — The  remote  cansea 
of  post-partum  haemorrhage — i.  e.,  those  not  immediately  connected 
witjj  the  uterus — all  act  by  indirectly  interfering  with  cither  tho  con- 
tractility or  the  tonus  of  the  muscular  fiber,  or  with  the  thrombus  for- 
mutiuu.  This  they  do  by  influences  exerted  either  through  the  ner- 
vous system  or  through  the  circulation.  Thus,  the  muscular  irrita- 
bility may  be  impaired  by  general  debility,  by  wasting  diseivses,  from 
impoveritihment  of  the  blood  due  to  suffering  and  muscular  effort,  from 
jisychical  impressions,  and  from  the  external  inJluonces  of  heut  and 
vitiated  air.  The  normal  tonus  of  the  uterine  muscles  may  bo  over- 
come, and  tlie  formation  of  thrombi  disturbed,  by  any  condition  of  the 
circulatory  system  associated  with  increa^'cd  pressure  in  the  venona  of 
arterial  trunks.  The  pressure  in  the  uterine  veins  may  be  augmented 
by  the  patient's  getting  np  suddenly  in  bed,  by  acts  such  as  coughing, 
langhing,  sneezing,  vomiting,  and  defecation,  in  which  the  nbdumii 
ninsclos  are  called  into  play,  and  by  all  the  conditions  which  ])rodu<: 
chronic  congestion  of  the  pelvic  organs.  Increase  of  arterial  tension 
as  a  cause  of  hfemorrhago  is  rare.  Breisky  mentions  a  case  where,  in 
a  multipara  M'ithout  valvular  heart-disease,  the  cause  of  the  hwmor- 
rhage  was  apparently  due  to  intense  palpitation  of  the  heart  associated 
with  the  hard,  incompressible  pulse  indicative  of  arterial  fullness.* 

Treatment. — It  is  not  necessary  to  dwell  npon  prophylactic  rac 
ures.     As  has  Iwcn  shown  in  the  survey  of  the  c^iuses  of  post-partut 
hsemorrhage,  they  comprise  everything  that  has  been  said  eoncennn| 
the  proper  management  of  labor. 

Methods  of  securing  Uterine  Contractions. — It  is  my  own  practj< 
and  one  I  would  urge  upon  others,  to  make  ]irovision  in  the  simple 

•  The  forcsoinfc  description  is  little  more  tlann  n  tmnscript  of  tlie  principles  enunci- 
ated in  BrcUky's  dinical  lecture,  "  Ucbor  die  Bihnndlunq;  dcr  puerpcralcn  Ulutungcn," 
(Volkmann's  "ffarnml.  klin.  Vortr.,"  No.  14,  1871).  1  hare  found  them  of  ilic  utint 
pcrvjcc  to  mc  in  practice  during?  the  ten  years  pa*!,  nnd  believe  with  Breieky  that  they 
furnish  the  key  to  successful  prophylaxis  and  trentmcnt. 


POST-PARTTM   HEMORRHAGE  AND  RETAINED  PLACENTA.        643 


of  ca^s  a^inst  the  possible  occurrenco  of  ha?morrliafre.  In  the  be- 
ginning of  tlio  second  stage,  I  examine  my  Davidson  syringe  to  make 
8ore  that  the  valves  are  in  good  working  onler.  I  then  direct  a  small 
table  to  be  set  by  the  bedside  of  my  patient,  and  place  upon  it  a  bowl 
containing  pieces  of  ice  of  about  the  size  of  a  hen*s-egg,  brandy,  buI- 
plinric  ether,  neutral  perchloride  of  iron,  carbolic  acid,  ergot,  a  solu- 
tion of  morphia,  and  a  hypodermic  syringe  filled  with  a  fluid  extract 
of  ergot,  nxing  preferably  a  watery  eolution.  Within  easy  reach  I 
likewise  have  placed  a  pitcher  of  hot  water,  another  of  cold  water,  an 
empty  bisin  containing  the  Davidson  syringe,  and  a  bed-pan.  All 
this  rcfjuires  but  a  few  moments'  time,  and  it  is  of  no  mean  advantage 
to  feel,  in  case  haemorrhage  follows  the  birth  of  the  child,  that  all  the 
ftlipliances  for  prompt  action  are  in  order  and  close  at  band. 

If  haemorrhage  takes  place,  in  spite  of  the  fact  that  the  uterus  has 
been  carefully  guarded  by  external  j>reesure  during  the  period  of  de- 
livery, draw  the  pillow.-*  from  under  the  head  of  the  patient,  direct  the 
nurse  to  open  tlie  windows,  and  inject  the  ergot  in  the  hypodermio 
syringe  into  the  outer  surface  of  the  thigh.  Ergot  by  the  mouth  acts 
too  slowly  to  prove  of  service  in  the  face  of  a  great  emergency ;  be- 
[flides,  in  msiiiy  patients  ergot  by  the  mouth  excites  nausea,  and  is  not 
absorbed  by  the  stomach  ;  hypodermically  its  action  is,  as  a  rule, 
ropidly  developed.  Then  introduce  the  hand  into  the  uterus.  If  a 
fidl  bladder  interferes,  draw  off  the  urine  with  a  catheter. 

The  introduction  of  the  hand  into  the  uterus  I  believe  to  be  a 
matter  of  the  utmost  importance.  When  combined  with  external 
pressure  it  stimulates  the  uterus  to  contract.  The  placenta,  if  ad- 
herent, should  be  detached  with  the  tips  of  the  fingers  ;  if  loo^e  within 
the  uterine  cavity,  it  should  be  withdrawn  slowly,  taking  care  to  re- 
move the  membranes  entire.  Bits  of  placenta  or  strijis  of  membrane 
should  be  carefully  scraped  from  the  uterits,  remembering  that  this  is 
most  easily  eflfected  during  the  contraction  of  the  organ.  Even  if 
the  placenta  and  membranes  arc  expelled  apparently  entire,  it  is  still 
desirable  to  pass  the  hand  into  the  uterus  to  clear  out  clots,  and  to 
make  sure  that  no  part  of  the  ovum  has  been  left  behind.  Once  I  lost 
a  patient  by  neglecting  this  rule.  The  htemorrhage  was  checked  by 
coinprciision.  and  upon  careful  inspection  of  the  placenta  and  mem- 
branes I  convinced  myself  that  everything  had  come  away.  The 
patient  died  on  the  eighth  day,  of  septicaemia.  The  autopsy  revealed 
the  presence  of  a  smsill  placenta  succenturiata,  of  the  existence  of 
which,  aside  from  the  hivmorrhage,  there  had  not  been  the  slightest 
indication. 

So  soon  a"3  the  uterus  has  l»cen  emptied  of  everything  capable  of 
preventing  contraction  and  retraction  from  taking  place,  withdraw 
the  hand  into  the  vagina,  and,  with  the  index  and  middle  fingers  in 
the  posterior  cul-de-sac,  press  the  cervix  forward  toward  the  body  of 
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the  uterus.     With  Llie  external  liaud  grjisp  the  uterus  through  ll 
abdominal  walls,  compress  it  firmly,  and  push  it  downwai-tl   toir4inI^ 
the  pelvi:*  and  forward  against  the  pubic  bone.     By  this  mancBUTiT 
the  cervix  is  clu&ed,  the  uterine  walls  are  brought  into  contact  witt 
one  another,  and  contractioas  ore  stimulated  by  the  direct  irritBlioi 


Fio.  SSO. — BitDQTiiUkl  ccmpraaion  of  uterus.    (BretBky.) 

of  the  large  cerrical  ganglion  and  by  the  kneading  of  the  fundus. 
Breisky  states  that  in  many  cases  it  is  possible  to  combine  compression 
of  tlie  aorta  with  the  foregoing  manipulation. 

If  bimauital  compression  fails  to  speedily  secui-e  contractioas, 
without  removing  the  internal  baud  pieces  of  ice  may  be  6lip])ed  into 
the  vagina,  and  thence  pushed  upward  into  the  uterine  cavity.  With 
rare  exceptions,  the  uterus  responds  at  once  to  the  stimulus  of  cold 
applied  to  its  inner  surface.  Sliould  it  not  do  so,  however,  the  bed- 
pan should  be  placed  under  the  hips,  and  warm  water  of  about  113" 
Fahr.  should  be  injected  into  the  uterus,  care  l>eing  taken  to  expel 
previously  all  siir  from  the  tube  of  the  eyringe.  The  injection  should 
be  made  tilovvly  and  without  force,  ullowing  the  fluid  to  escape  pari 
passu  with  its  introduction. 

Although,  as  a  jjrecaution,  I  still  keep  within  easy  access  one  of 
the  per-Siilly  of  iron  as  an  additional  rciiource  in  case  of  urgent  peril, 
since  the  introduction  of  hot-water  injections  as  a  reflex  exciter  of 

t  uterine  contractions  I  have  never  found  it  necessary  to  resort  to  Iheir 
use.  This  I  consider  fortunate,  for,  though  there  is  abundant  testi- 
mony as  to  the  efficacy  of  the  per-salts  of  iron  \n  post -par  turn  iupmor' 
rhage,  the  arrest  of  the  flow  appears,  in  some  cases  at  least,  to  h«vo 

■  been  achieved  at  too  dear  a  price.     Barnes  refers  the   hi:emostatie 

■  effect  of  the  iron — 1.  To  its  direct  action  in  coagulating  the  blood  in 
^L    the  mouths  of  the  vessels ;  2.  To  its  action  as  a  powerful  astringeDt 

i--  -  -  -        - ^ 
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on  the  inner  membrane  of  the  uterus,  whereby  the  surfnco  becomes 
corrugated  and  the  mouths  of  the  vessels  are  constringod  ;  3.  To  the 
fact  that  it  often  provokes  some  amount  of  contractile  action  of  the 
muscular  wall,  Trask,  in  recommending  the  substitution  of  tincture 
of  iodine  for  the  solution  of  the  perohloride  of  iron,  maintains  that  it 
is  tlie  third  mode  of  action  that  should  be  placed  first  in  the  order  of 
importjineo.  This  corresponds  with  my  own  experience.  In  two  cases 
where  Monsol's  solution  was  used  the  utonis  contracted  promptly,  and 
the  injection  was  followed  by  no  disturbing  etlects.  In  the  third  the 
uterus  remained  large  and  flaccid,  notwithstanding  the  haemorrhage 
wjw  arrested.  For  two  days  the  patient  did  well ;  on  the  third  the 
loehia  became  excessively  offensive,  the  respirations  stertorous,  and 
the  pupils  dilated  ;  general  paralysis  ensued,  and  death  followed  within 
twenty-four  hours  of  the  attack.  Although  no  autopsy  was  made,  it 
was  clear  to  me  at  the  time  that  the  coagulation  had  followed  the 
vessels  to  the  substance  of  the  uterus,  and  that  the  fatal  result  was  due 
to  the  absorption  of  septic  material  by  the  large,  soft  thrombi,  which, 
by  their  disintegration,  became  the  means  of  conveying  infection  to 
the  remoter  portions  of  the  organism.  Barnes  uses  the  perch lorido  of 
iron  after  preliminary  removal  of  the  clots,  in  the  proportion  of  one  of 
iron  to  three  of  water.  Most  German  authorities  recommend  the  iron 
in  a  much  more  diluted  form,  and  using  it  in  no  fixed  proportion,  but 
simply  to  pour  the  iron,  following  Seyfert's  prescription,  into  the 
water  until  the  latter  assumes  a  deep  wine-color. 

Engelmann  speaks  enthusiastically  of  swabbing  the  utenis  with 
perchloridc  of  iron,  operating  in  the  following  manner  :  "  I  bring  the 
patient,"  he  says,  "  in  position  for  forceps,  introduce  a  Cusco's  specu- 
lum, and  with  wads  of  cotton,  prepared  by  an  assistant,  which  I  seize 
by  my  long  dressing-forceps,  I  seek  to  clear  the  cavity  of  the  blood 
which  has  again  necumulated.  The  assistant  has  also  soaked  a  num- 
ber of  cotton  wads,  as  large  as  a  walnut,  in  i^erchloride  of  in>n,  and 
pressed  out  tlie  mass  of  fluid,  so  as  to  leave  them  well  soaked  but 
merely  moist  with  iron  ;  they  must  be  well  satumted,  but  not  drii>- 
piug.  So  soon  as  I  have  cleaned  the  cavity  as  far  as  it  is  possible 
amid  the  constant  flow  of  blood.  I  seize  a  wad  of  new  cotton  on  my 
forceps,  and  nioji  the  walls  of  the  cavity  thoroughly,  removing  as 
much  as  possible  of  the  clotted  blood  as  I  withdraw  the  cotton.  I 
rapidly  take  up  one  cotton  wad  after  another,  and  swab  the  uterus 
until  the  hjcmorrhage  ceases.  .  .  .  The  iron  acta  as  a  stimulant  aa 
well  as  styptic,  and  tlie  uterus  speedily  contracts." 

Wallace*  praises  vinegar  as  a  certain  and  safe  remedy  tor  post-par- 
tum  hipinorrhage  :  "I  pour  a  few  tablespoonfuls  int<j  a  vessel,"  he 
says,  '*  dip  into  it  some  clean  rag  or  a  clean  pocket-handkerchief.  I 
then  carry  the  saturated  rag  with  my  hand  into  the  cavity  of  the  ute- 

•  "Trans.  Am.  Gfiucool.  Soc,"  vol.  iU. 
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rus,  and  equecze  it ;  the  ellt'ct  of  the  vinegar  flowing  over  the  eit 
the  cavity  of  the  uterus  and  the  vagina  is  magical.     The  relaxed  ami 
flabby  uterine  muscle  instantly  responds.     The  organ  assumes  wl 
will  term  its  gizzard-like  feel,  shriukiug  dcwn  upon  and  compr 
the  operating  hand,  and  in  the  vast  majority  of  cases  the  haemoi 
ceases  instantly.     Should  one  application  fail  to  secure  siiiTicienti 
traction,  the  rag  can  be  withdrawn,  and  a  second  or  even  a  third^ 
be  nuide,  until  the  uterus  shall  contract  sufficiently  to  stop  tbc  0oi 
of  blood." 

Probably  the  faradaic  current  is  a  most  efficient  agent  in 
ing  contractions  of  the  uterus,  but.  unlike  vinegar  and  hot  wat«r, 
battery  is  rarely  on  hand  when  needed.     An  olive-shaped  bulb  el 
trode  should  be  introduced  into  the  uterus,  and  the  other  polo,  a 
disk,  pressed  upon  the  fundus  ;  or  both  poles  may  be  applied  dirctstJj 
over  the  uterus  through  the  nbdominal  walls. 

I  have  in  a  number  of  instances  seen  Dr.  I.  E.  Taylor  succeed  in 
institntaueonsly  cau.sing  the  uterus  to  contract  by  slapping  the  lower 
part  of  the  abdomen  smartly  with  a  wetted  towel. 

Compression  of  the  aorta  through  the  abdominal  walls  is  capa*^ 
ble  of  rendering  temporary  service.  The  method  has  been  objected  Id] 
on  theoretical  grounds  :  first,  because  the  compression  is  brought 
l>ear  equally  upon  the  vena  cava  as  upon  the  aorta  ;  and,  second,  be-] 
cause  the  pressure  does  not  cut  off  the  blood  whicli  goes  to  the  utcnuj 
through  the  aortic  uterine  arteries.  As  a  clinical  fact,  however,  it 
indisputable  that  the  pressure  does,  temporarily  at  least,  cbeck  the] 
hieinorrhiige,  n  result  attributed  by  Fran  ken  haeuser  to  the  simulta- 
neous Ftimulation  of  the  aortic  uterine  plexus,  as  that  portion  of  tho] 
Bjnipathctic  nerve  is  termed  which  overlies  the  large  vessels  of  the* 
trutik  situated  in  the  lumbar  region. 

The  application  of  ice  to  the  abdomen,  or  allowing  a  stream  of] 
cold  water  to  full  from  a  height  upon  the  bypogastriura,  howeTcrJ 
efficacious  they  may  prove  as  means  of  arresting  haemorrhage,  are  ojt&tl 
to  the  grave  objection  that  they  add  to  already  existing  sliock  and  la] 
the  prostration  produced  by  tho  loss  of  blood. 

Methods  of  securing  Uterine  Retraction. — Uterine  contractions] 
afford  only  a  temporary  safeguard  against  lia^morrhage.     It  is  uteriuii 
retraction  that  prevents  recurrence.     At  first  the  hand  furnishes  the! 
most  available  means  of  exercising  externnl  compression.     It  likewiso] 
possesses  the  advantage  of  being  an  intelligent  instrument,  capable  of  I 
conveying  to  the  accoucheur  instant  warning  of  any  tendency  to  relax- 
ation.     But,  even  after  retraction  is  secured,  its  maintenance  should  I 
not  be  left  to  chance.     Before  leaving  his  patient,  the  physician  should] 
provide  some  means  of  subjecting  the  uterus  to  sustained  and  eqnablej 
pressure.     The  usual  method  consists  in  surrounding  the  ante  verted 
organ  with  folded  napkins  or  rolled  stockings,  and  then  applying  aj 
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baudage  tightly  to  tlie  abdomen  to  keep  them  in  position.  Unless 
Bkillfiilly  executed,  this  method  accomplishes  little  more  than  to  dis- 
locate tI»o  uterus  laterally.  I  have  been  in  the  habit  of  using  a  round 
bag  of  rubber  covered  with  brown  muslint  which  I  partially  till  with 
cold  water,  and  apply  over  the  uterus.  The  dry  cold  is  of  value  as  a 
means  of  exciting  contraction,  while  the  hydrostatic  pressure  is  evenly 
distributed  over  the  fundus  of  the  uterus,  and  helps  to  fix  it  in  the 
median  lino.  A  reliable  compress  may  be  improvised  in  any  house- 
hold by  partially  tilling  a  sack  with  moistened  sand  or  common  salt. 

Treatment  of  Cerebral  AnaBinia. — In  consequence  of  excessive  loss 
of  blood,  the  surface  of  the  body  becomes  blunchod,  cold,  and  bedewed 
with  clammy  perspiration  ;  a  feeling  of  muscular  prostration  is  experi- 
enced, with  distress  in  tlie  pranrordial  region  ;  the  pulse  becomes  small 
and  frequent,  the  respiration  rapid,  and  air-hunger  is  devcloj>ed  as  the 
result  of  the  deficient  amount  of  oxygen  carried  by  the  attenuated 
blood-stream  to  the  tissues  and  the  medulla  oblongata.  With  these 
general  symptoms  are  associated  si>ccial  ones  due  to  disturbances  of 
the  nerve-centers,  as  restless  movements  from  side  to  side,  yawning, 
vomiting,  |)en'ersion8  of  the  special  senses,  fntnting,  and  convulsions. 

Now,  it  is  to  these  latter  symptoms,  indicative  of  intense  cerebral 
aniemia,  and  directly  imperiling  the  life  of  the  patient,  that  treatment 
requires  to  he  addressed.  The  pillows  should  be  withdrawn  from  the 
head,  the  foot  of  the  bed  should  be  raised,  hot  bottles  should  be  placed 
t<.»  the  extremities,  and  warm  cloths  to  the  head  ;  if  syncope  occurs, 
the  abdomiual  aorlji  should  be  compressed  to  reserve  the  entire  blood- 

s  for  the  upper  portion  of  the  trunk  and  the  brain  ;  cerebral  con- 
stion  should  be  promoted  by  opiates  (thirty  drnps  of  laudanum  by 
the  mouth,  or  ten  minims  of  Magendic's  solution  hypodermically  in- 
jected), and  the  flagging  heart  should  bo  stimulated  by  hj^todermic 
injections  of  sulphuric  ether,  brandy,  or  whisky.  The  syringe  should 
be  filled  with  the  agent  chosen,  and  the  injection  should  be  made  deep 
into  the  subcutaneous  cellular  tissue  on  the  outer  part  of  the  thigh. 
The  effect  upon  the  circulation  is  almost  instantly  manifested.  Ex- 
cept in  cases  which  have  passed  beyond  all  possibility  of  recovery,  tho 
pulse  reappears  at  the  wrist,  often,  however,  to  fade  away  again  in  a 
few  minutes.  The  stimulant  injections  in  many  cases  require  to  bo 
repeated  a  number  of  times  bcfcjrc  the  circulation  becomes  reestab- 
lished. So  long,  however,  as  there  is  a  perceptible  response  to  tho 
atimuluB,  the  case  is  never  to  be  regarded  as  hopeless. 

Dr.  Gaspar  Griswold  has  employed  successfully  in  a  number  of 
cases,  where  the  heart  had  apparently  beat  for  the  last  time,  intra- 
venous injections  of  ammonia,  using  for  the  puqwsM^  a  five-per-cent. 
solution  (the  officinal  solution  diluted  with  equal  parts  of  water),  and 
injecting  with  a  hypodermio  syringe  from  fifteen  drops  to  a  half- 
m  into  one  of  the  superficial  veins  of  the  forearm. 
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Ill  the  collapse  resulting  from  exccssivo  hajmorrhagv,  the 
tion  of  blood  to  tlie  circulation  by  transfusion  is  theoreticallj 
rational  mode  of  treatment.  In  practice,  however,  the  difliculti€« 
the  technique,  the  hesitation  of  bystanders  to  furnish  the  requinrd 
blood,  combined  with  the  somewhat  unsatisfactory  results  of  trauifu- 
sion,  are  all  obstacles  to  its  employment.  For  a  long  time  I  carried 
with  me  Aveling's  very  simple  and  ingenious  transfuisiou  nppamtuJL 
In  the  few  cases  where  I  liad  intended  to  use  it,  however,  the  tubing 
was  never  in  perfect  order.  The  fact  that  in  each  instauce  I  satv 
ceeded  eventiially  in  rallying  my  patient  by  methods  less  open  to  oh- 
jection  has  led  me  at  present  to  omit  it  from  my  list  of  iastruraonto. 
Professor  Guillard  Thomas  recomnionds  the  substitution  of  the  intra- 
venous injection  of  milk  for  that  of  blood,  and  rejxirts  cases  ina.<!lrat- 
ing  its  successful  employment.  The  results  of  his  cxi>erimeDts  be 
suras  up  in  the  following  proi)o.sitions  : 

1.  The  injection  of  milk  into  the  circulation  in  place  of  blood  i«  a 
perfectly  feasihle,  safe,  and  legitimate  procedure,  which  enables  as  to 
avoid  most  of  the  difMculties  and  dangers  of  the  latter  operution. 

2.  In  tliis  procedure,  none  but  milk  removed  from  a  hculthjr  oow 
within  a  few  minutes  of  the  injection  should  be  employed.  Decom- 
posed milk  is  poisonous,  and  should  no  more  be  used  than  dccom]x»ed 
blood. 

3.  A  glass  funnel,  with  a  rubber  tube  attached  to  it,  ending  in  a 
very  small  cannula,  is  better,  safer,  and  mure  attainable  than  a  more 
elaborate  appiti-atus,  which  is  apt,  in  spite  of  all  precautions,  to  admit 
air  to  the  circulation, 

4.  The  iutra-venous  injection  of  milk  is  infinitely  easier  than  the 
transfusion  of  blood.  Any  one  at  all  familiar  with  surgical  operatioiu 
may  practice  it.  without  fear  of  great  ditlieiilly  or  of  failure. 

5.  The  injection  of  milk,  like  that  of  blood,  is  commonly  foDoirod 
by  a  chill,  and  rapid  and  marked  rise  of  temperature;  then  all  sub- 
sides, and  great  improvement  shows  itself  in  the  patient's  condition. 

0.  I  would  not  limit  lacteal  injections  to  ca*es  prostrated  by  ha'm- 
orrhuge,  but  would  om[)loy  it  in  disorders  which  greatly  depreciate 
the  blood,  as  Asiatic  cholera,  pernicious  anaemia,  tyi>hoid  fever,  ©tc, 
and  as  a  substitute  for  diseased  blood  in  certain  affections  which  im- 
mediately call  for  the  free  ute  of  the  lancet,  as  pueriMiral  convulsion?. 
etc. 

7.  Not  more  than  eight  ounces  of  milk  should  be  injected  ai 
operation. 

After  the  heart's  actiim   has  once  been  established,  (he  cffo) 
the  physician  should  next  be  directed  to  the  tilling  of  the  ^ 
vessels.     Even  when  the  injections  of  milk  or  blood  have  been 
ed  to,  the  quantity  of  fluid!  introduced  into  the  circulation  is  f 
to  restore  the  arterial  tension,    But,  with  the  restoration  uf  tl 
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pulsations,  the  absorption  from  the  stomach  is  very  active  and  rapid. 
To  avoid  vomiting,  however,  it  is  necessary  that  fluids  administered 
by  the  month  should  be  g\\Kn  in  smiill  quantities  and  at  brief  inter- 
vals. I  usually  begin  with  either  hot  strong  tea,  without  milk,  or 
with  brandy-and-wat^*r  (1  :  '2),  at  fir«t  a  teospoonful  at  a  time,  repeat- 
ing the  quantity  every  minute,  then  giving  a  tablospoonful  of  any 
warm  liquid  every  five  minutes,  carefully  testing  tlie  cajjacity  of  the 
fliomaeli  to  disjwse  of  its  contents,  withholding  everything  with  the 
first  premonition  of  nausea,  Uiitil  milk,  broths,  tea,  gruel,  and  the  like 
are  found  to  be  tolerated  in  ordinary  quantities.  Fluid  nourishment 
should  be  continued  hourly,  with  ice  and  water  in  the  intervals,  ao- 
eording  to  the  thirst  oxperioneed,  until  the  radial  pulse  is  restored  to 
its  normal  fullness.  For  the  successful  management  of  these  cases  it 
is  necessary  that  the  physician  assume  the  entire  charge.  It  is  not 
possible  to  give  directions  to  a  nurse  which  may  not  at  any  moment 
require  modification. 

In  cases  of  excessive  loss  of  blood  a  tourniquet  to  each  femoral  ar- 
tery, a  roller  bandage,  or,  better  still,  an  Esmarch  bandage  applied 
the  length  of  the  lower  extremities,  may  be  tciniKirarily  employed 
with  a  view  to  saving  the  limited  amount  of  blood  in  the  circulation 
for  the  important  organs  of  the  trunk  and  for  the  uerve-centers. 

Where  the  pulso  is  extremely  rapid,  the  subcutaneous  injection  of 
one  fiftieth  of  a  grain  of  digitalin  is  reported  to  act  favorably  by  caus- 
ing contractions  of  the  arterioles  and  of  the  uterus. 

Opiates  should  be  administered  from  time  to  time  during  convalos- 
cence,  the  frequency  and  quantity  de])ending  u^wn  the  intensity  of 
the  headache  which  acute  anaemia  induces. 

The  Puerperal  Haemorrhages. — Ilipmorrhages  occurring  after  the 
first  day  following  continement  are  the  result  either  of  the  separation 
of  the  thrombi  from  the  placental  site  or  of  a  congested  condition  of 
the  endometrium. 

Before  the  consolidation  of  the  thrombi  is  completed,  the  mouths  of 
single  vessels  may  be  oi>ened  by  any  sudden  increase  of  pressure  in  the 
uterine  vessels.  A  relaxed  state  of  the  uterus,  obstacles  to  retraction, 
fecal  accumulations,  and  malpositions  of  the  uterus  predispose  to  the 
occurrence  of  lm?morrhage.  Common  causes  of  late  haemorrhages  are 
sitting  up  or  leaving  the  bed  at  too  early  a  period,  exertions  in  caring 
for  the  infant,  and  straiuing  at  stool.  In  the  case  of  a  small,  thin 
Wf»man,  who  flowed  profusely  in  the  second  week,  I  found  the  uterng 
crowilod  backward  and  downward  to  the  pelvic  floor  by  the  comprcaa, 
which  had  been  too  tightly  bandaged  upon  the  abdomen  by  the  indis- 
creet zeal  of  the  nnreo. 

Whi»"'  Tw"  >'  the  ovum  have  been  allowed  to  remain  behind 

lead  to  the  formation  of  fibrinous  p^^lypi, , 
I  utcru.H,  may  lead  to  a  va£cular  condi^j 
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tion  of  the  mucous  incmbrano,  and  become  the  cause  of  prot 
bleeding. 

The  treatment  of  hite  hiemorrhages  consists  in  rest  in  the  faorii 
tal  position,  in  carofully  reguhited  diet,  in  omptying  both  bladder 
rectum,  in  the  correction  of  dis]ilacemcnts,  and  in  the  use  of  hot  ragi- 
nal  injectioiLS.  In  excessive  ante  version  a  compress  above  the  pa(>c< 
is  indicated  ;  in  retro-displacements,  lifting  the  uterus  into  |H>sitiou, 
maintaining  it  in  plaeo  by  u  sui tabic  pessary,  is  often  at  once  fol- 
lowed by  relief.  If  other  causes  cun  bo  excluded,  the  uterine  cavitj 
should  be  explored,  and  retained  bodies,  if  found  present,  should  hb  1 
removed.  "When  the  cervix  is  patulous  this  can  be  accon i  ' "  '  '  hj 
the  finger ;  if  the  cervix  is  chised,  or  if  inflammation  be  ]■  the 

wiro-curette  can  be  used,  as  after  abortion,  without  preliminary  ililutn- 
tion.  In  curcltiug  the  uterus  the  operator  should  be  mindful  of  the 
delicacy  of  the  newly  forming  mucous  membrane,  and  should  ieel 
carefully  for  the  olTending  bodies.  If  intra-uterine  injections  are  fur- 
ther needed  to  arrest  bleeding,  the  preference  should  be  accorded  iti 
the  tincture  of  iodine. 

Retained  Placenta. 

Retained  placenta  is  so  frequent  a  cause  of  hindered  uterine  re- 
traction that  a  few  words  concerning  the  etiology  and  treatment  of 
the  condition  form  an  appropriate  appendix  to  the  discussion  of  post- 
par  turn  hemorrhage. 

Cases  of  so-called  placental  retention  are  often  simply  the  result  of 
injudicious  management.  Thus,  they  may  be  caused  by  pulling  in  such 
a  way  upon  tbe  cord  as  to  draw  tlie  center  of  the  placenta  into  the  cer- 
vix, so  that,  witliont  allowing  air  to  pas.s  by  the  placenta  to  the  utpririe 
cavity,  extraction  is  rendered  impossible  ;  or,  when  Crede'a  method  ifl 
practiced,  the  operator  may,  by  pressing  the  fundus  forward  agaiiut 
the  pubes  instead  of  downward  in  the  axis  of  the  pelvis,  produce  an 
acute  anteflexion,  with  stenosis  of  the  lower  uterine  canal. 

True  retention  may  bo  due  to  the  largo  size  of  the  placenta  or  lo 
pathological  adhesions,  cither  of  the  placenta  itself  or  of  the  chorion. 

An  adherent  jilacenta  is  of  rare  occurrence,  and  can  i:  '  !.> 
traced  to  a  bygone  endometritis.     Separation  normally  taki  n 

the  areolar  layer.  If  the  glandular  w^alls  which  constitute  the  septa 
of  the  areolfB  consist  of  tough  intc^rcellular  substance,  instead  of  uyfl 
tissue  abundantly  supplied  with  cells,  the  separation  docs  not  takv 
place  and  the  placenta  remains  adhei-ent.  The  thick  bands  which 
have  to  be  severed  in  removing  the  placenta  are  in  general  Ibe  simi^ 
trunks  of  the  villi,  which  run  from  the  chorion  to  the  Bcrutii 
separation  taking  place  not  in  tlie  decidual  but  in  the  fetal 
placentitis  tlie  bands  consist  of  thickened  decidual  tiasD 
between  the  cotyledt>ns.     In  cither  case  the  sorotina  ia 
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quite  entire  ;  in  some  instances,  owing  to  their  firm  attachment,  whole 
lobuloa  may  be  left  behind. 

Adhesions  of  the  chorion  may  be  due  to  thickening  of  the  septa  in 
the  areolar  layer ;  to  defective  involution  of  the  cell-layer  of  the  do- 
cidua,  thickened  portions  of  which  in  consequence  remain  attached  to 
the  separated  chorion  ;  to  secondary  adhesions  from  consolidated  masses 
of  fibrine,  the  remains  of  apn])lcctic  effusions  into  the  decidua ;  and, 
perhaps,  to  excessive  devel(»]>mc'ttt  of  villi  upon  portions  of  the  smooth 
chorion,  from  which  proceed  thick  biinds  which  are  firmly  united  to 
the  decidua  (Spiogclborg).  Adhesions  of  the  chorion  interfere  with 
the  separation  of  the  plat^enta  only  when  situated  high  up  or  around 
the  ))lacental  bi)rder. 

The  Artificial  Separation  of  the  Placenta.— Whenever  compressiou 
of  the  uterus  proves  unavailing  to  procure  the  expulsion  of  the  pla- 
centa, the  operator  should  seek  to  aid  the  delivery  by  the  resources  of 
art.  To  leave  the  placenta  within  the  uterus  not  only  exposes  the 
patient  to  the  risks  of  hiemorrhage,  but  to  the  even  greater  danger  of 
decomposition  and  of  septic  poisoning.  A  digital  examination  will 
indicate  the  proper  course  to  be  pursued.  If  the  placenta  be  found 
covering  the  os,  a  finger  should  be  introduced  to  bring  down  a  placen- 
tal border.  If  no  adhesions  exist,  moderate  tractions  upou  the  cord 
will  then  suffice  to  deliver  the  placenta.  Spiegelborg  recommends 
using  tlie  vaginal  finger  as  a  puUey  to  cause  the  tractions  u]>on  the 
placenta  to  be  made  in  a  vertical  direction. 

If  tractions  ujron  the  cord  are  insufficient,  or  if  the  cord  begins  to 
tear,  the  outer  hand  siiould  make  counter-pressure  upon  the  fundus, 
while  the  lingers  of  the  vaginal  hand  are  passed  upwiird  into  the  uter- 
ine cavity.  At  lirst  a  point  should  be  selected  whei*e  the  placenta  is 
already  partially  detaclied,  and  the  fingers  should  be  employed  to  roll 
the  placenta  away  from  the  uterine  wall.  If  the  attachment  of  the 
placenta  is  firm,  the  fingers  should  be  extended  with  the  back  of  the 
hand  to  the  uterus,  and  the  separation  attem])ted  by  a  side-to-side 
movement,  aa  in  cutting  the  leaves  of  a  book.  Contractions  are  here 
of  great  service,  as  they  both  facilitate  the  separation  and  serve  to  ren- 
der distinct  the  bonier-line  between  the  placenta  and  the  uterus. 
Uildebraudt  advises  following  the  cord  upward  and  separating  the 
placenta  with  the  hand  covered  by  the  membranes,  as  a  means  of 
avoiding  the  daingers  of  infection  and  of  injuring  the  internal  uterine 
irface.  Spiegelherg  says  that  in  his  experience  this  njcthud  has 
iccoedod  only  where  the  placental  att.'iclinient  was  lnris(<  and  the 
separation  e^isy. 

Snuld  he  divided  by  pri'?«ing  them  betwccii  the  tliiimb-nail 

When  the  f)lacenta  is  situated  njwn  the  anterior 

be  placed  upon  the  side.     When  the  placenta 

thickened  border  should  Im*  fhrw.n  as  the 
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point  for  oonunendng  the  detachment.  In  a  raj  ttdm,  difcaed  |d»- 
ceafca,  it  has  been  propoaed  bv  lluhl  to  uij<!ct  the  TeaaJa  throng  the 
ambilicai  Teitt. 

The  operation  of  eeparating  the  placenta  shouki  neTer  be  i 
bnrriedly.     Every  pains  shoold  be  taken  to  aroid  injoni^  t^  i 
flarfac«,  and  as  little  placental  tissne  &»  poacible  should  be  left 

When  the  detocbnient  of  the  placenta  is  coni{^ted,  it  riwmld  i 
gTMped  from  oIjovc,  in  the  full  hand,  and  its  expolsicm  ahoold 
effected  by  external  pressure.     If  portions  of  the  membranes  ore 
away  during  dctivery,  they  should  be  eonght  for  and  carefollj 
moved. 

In  every  ca~e  of  artificial  placental  delivery  the  cavity  of  tbe  nl 
Bboald  gubjjcqucntly  be  thoroughly  irrigated  with  warm  oarbol 
water. 


CHAPTER    XXXII. 

PLACENTA  PR^V1A.--ACCIDENTAL  H.€Ji0RRffAGB.—INVE^IO2f  OP 

THE  UTERUS. 

Situation. — Variettca. — Frequency. — Causws   of  hieinorrhage. — Clinical  features. — Pr**" 
noaifl. — Ditt^^OEid  — Trcatucat. — Accidental  hoemorrluige. — iDTccsioo  t<f  tbe  uteno. 

Situation. — Normally  the  placenta,  as  we  know,  is  Bituatcd  at  the 
fundus  and  upon  tlie  side-walls  of  the  uterus.  It  is  said  to  be  prmvia 
when  it  occupies  that  portion  of  the  uterus  wliich  is  subject  to  disten- 
tion during  labor,  or,  in  other  words,  to  the  spherical  surface  of  tbe 
lower  portion  of  the  uterus.  Its  clinical  imiwrtance  is  proportioned 
to  the  extent  of  the  placental  segment  which  overlaps  the  os  iutcmum. 
Ilcnco  it  is  customary  to  distinguish — 

Varieties. — 1.  Plarrnta  prtstm  cejifraJiSf  where,  after  the  dil:it»- 
tion  of  the  03  internum  has  become  complete,  the  iilaceuta  onlv  cuu 
bo  felt. 

2.  Placenta  prmvia  partialis^  where,  with  dilated  os,  there  v- 
recognizable  a  portion  of  the  membranes,  as  well  as  a  segment  of  tlio 
placenta. 

3.  Placenta  prmvia  htp.ndin,  or  marginalia,  where  the  placental 
border  stretches  down  to  but  not  beyond  the  margin  of  the  inner  cer- 
vical ring. 

Observalitms  which  tend  to  prove  the  attachment  of  the  plaecnta 
in  part  to  the  cervical  mucous  membrane  are  unquestionably  errone- 
ous. This  fact,  first  stubbornly  insisted  upon  by  Professor  I.  E.  Tay- 
lor, has,  at  least  among  physiologists,  passed  beyond  the  realm  of 
dispute.  Kuhn,*  who  investigated  the  subject  in  conjunction  with 
•  BoADK,  '*  Lehrbuch  der  gc8.  Oynaek.,"  p.  6BB. 
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Carl  Braiin,  fonnd  that  in  no  case  was  tlie  placental  portion  which 
occupieil  the  cervical  caual  adherent  to  the  canal-walls,  but  that  iu 
all  poHt-mortem  oxaminations  the  remains  of  tlie  placcnUi  prievia  ma- 
terna  cnJed  by  a  sharp  border-line  at  the  oa  internum. 

An  exact  centnd  imi)lantation  of  the  phicentii  is  extremely  rare, 
though  its  occurrence  is  not  impossible.  Usually  in  the  ao-called 
central  form  not  more  than  one  sixth  to  one  fourth  of  the  jilacental 
surface  overlaps  the  os  internum.  The  smaller  segment  is  oflener 
found  upon  the  left  side  (37  ;  56,  statistics  of  L.  Mailer).* 

Owing  to  the  deficient  thickness  of  the  decidua  in  the  vicinity  of 
the  internal  os,  the  placental  villi  gi"0w  with  less  profusion  at  that 
point,  while  by  way  of  comiHMiHation  in  more  favored  Iwulities  they 
attain  to  an  excessive  development.  The  placcnt-a  thus  assumes  a 
characteristic  uneven  appearance.  If  the  atrophic  conditions  exist 
over  a  wide  extent,  the  surface  of  the  placenta  is,  as  a  rule,  corre- 
spondingly increased. 

Another  peculiarity  not  devoid  of  practical  interest  is  the  fre- 
quency with  which  the  placenta  is  found  adherent  to  the  uterine  walls. 
Of  143  causes,  L.  MiiMer  showed  that  in  6«>  adhesions  existed.  The 
insertion  of  the  cord  intf)  the  placenta  is  usually  eccentric,  often  marr 
ginal.  and  sometimes  velamentous.  As  a  conseijucnce,  proUipsed  funis 
is  a  common  accompaniment  of  the  anomaly. 

Fortunately,  placenta  pnevia  is  of  rare  occurrence.  Mfdler,  by 
adding  together  the  statistics  of  various  investigators,  found  reported 
813  instances  in  870,432  births,  or  not  quite  one  case  in  a  tJiousand. 

Etiology. — The  causes  are  unknown.  Tlio  proportion  of  multi- 
pane  to  primiparae  is  very  largo  (G  :  l).t  Ptiicenta  prajvia  is  most  fre- 
quent in  women  who  have  borne  eiiihlren  with  groat  rapidity,  and  in 
pregnancies  shortly  following  abortions,  conditions  which  favor  relax- 
ation of  the  uterine  walls,  dilatation  of  the  cavity,  and  defectivo 
development  of  the  decidua,  Miiller  advances  the  theory  that  the 
descent  of  the  ovum  is  effected  by  contractions  of  the  uterus  eoon 
after  conception.  Such  expulsive  pains  naturally  lead  to  abortion. 
In  certain  cases,  however,  where  the  reflexa  is  absent,  we  have  seen 
that  the  ovum  may  be  forced  downward  into  the  cervical  canal,  and 
lingering  there  may  give  rise  to  "cervical  pregnancy."  Placenta 
prtevia  Midler  believes  to  be  duo  to  an  abortion  begun  at  an  early 
period,  but  arrested  at  the  lower  uterine  segment  to  which  the  villi 
attach  themselves,  and  enable  the  rescued  ovum  to  continue  its  devel- 

*  Ldhwio  Miii.i.Kn,  "  Placenta  Pncvia,"  Stuttgart,  1877-  Most  of  tuy  Hiatistics  ore 
lukun  fmiD  lilts  w«ifk.  They  include  those  of  Trusk  ("  Am.  Jour,  of  the  Mod.  Sci.," 
18AC,  vol,  viit)  und  of  tno^t  of  (be  later  writer!),  up  to  diitc  of  publication. 

f  Mullur  ooUeoted  from  different  reporters  1,671  coses — 227  of  primiponc  and  1,347 
of  multipni'te.  Jiidrll  rcport.s  the  mtiltipars  at  90  per  cent.  King  ("Am.  Jour,  of 
UbAtct.,"  Octolwr,  18R0,  p.  701)  reports  183  coscn  collected  in  tho  State  of  Indiana,  in 
wbicU  the  propoition  woa  20  primiparic  to  163  multiparas 
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opmeut.  Ingleby  relates  two  curious  cases  where  the  orifico-s  of  the 
Fallopian  tubes  opened  near  the  os  internum,  in  one  of  which  placenUi 
prtevia  occurrcfl  three  times,  and  in  the  other  ten  times. 

Clinical  Features. — The  chief  clinical  importance  of  placouta  pno- 
via  resultii  from  the  mode  of  its  detachment  during  labor.  In  normal 
lx)sitions,  the  separation  of  the  placenta  is  effected  by  virtue  uf  tiio 
uterine  contractions  after  the  foetus  has  for  the  moat  part  been  ex- 
I)elled.  In  placenta  praivia  the  eeparation  id  due  to  tlie  etrctohing  to 
which  the  lower  utoriuezone  is  subjected  in  itacoavcraiou  from  a  half- 
»phere  to  a  cylindrical  canal  to  permit  the  passage  of  the  cliilj.     The 

extent  of  unavoidable  separation  in  ad- 
vance of  delivery  ia  consequently  meas- 
ured by  the  dimensions  of  the  child*! 
head,  the  largest  circumference  of 
which  irf  estimated  as  e<inivalent  to  a 
circle  with  a  diameter  of  four  and  a 
half  inches.  According  to  Duncan, 
the  plane  at  which  Fpontaneons  detiu'h- 
meut  ceases  is  reached  at  a  distance  of 
two  and  a  half  inches  by  following  ibe 
cun'e  of  the  lower  segment,  and  of  one 
iucli  and  a  half  if  measured  in  the  di- 
rection of  the  uterine  axis.  Whereas, 
in  normal  labor,  the  contractions  of  the 
uterus  Mhieh  determine  placental  sepik- 
ration  close  at  the  same  time  the  ori- 
Bcea  of  the  torn  vessels,  the  sti-etching 
of  the  lower  segment  in  placenta  pre- 
via leaves  the  mouths  of  the  sinusee 
gaping,  from  which  the  blcx>d  pours 
until  the  stream  is  arrested  either  by 
art  or  by  the  8ui>orventiott  of  sy^lcope. 
As  the  liscmorrhage  in  such  crises  is  the  natural  se(|uence  of  cervical 
dilatation,  its  oceurreuee  during  labor  was  termed  by  Rigby  **  unavoid- 
able" in  contradistinction  to  haemorrhages  from  detachment  of  the 
placenta  when  situated  near  the  fundus,  where  the  separation  is  attrib- 
utable to  ''accidental"  causes. 

The  hannorrha!:res  of  placenta  pra?via  are  not,  however,  limited  to 
the  parturient  period.  Indeed,  there  is  no  time  in  prt^gnaucy  when 
they  may  not  occur.  When  we  consider  that  every  jar  of  the  body 
alTects  the  lower  segment  witli  more  force  than  the  fundus,  and  that 
the  thinned  walls  of  the  utero-placental  vessels  are  subject  to  increased 
pressure  in  placental  presentations,  it  bocomoa  evident  that  a  very 
slight  occasion  is  sufficient  to  produce  rupture  and  haimorrliiigt!. 
Thus  placenta  praivia  is  a  common  cause  of  the  pseudo-menistrnaiion 


Fio.  221. — Dittfrram  showini*  the  una- 
voi'luble  placeiitail  Ki'jiuration  aa  a 
couhcquenoo  of  cervical  dilatatiou. 
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"pri^ancy ;  it  creates  ii  predisposition  to  abortion,  and,  later  in 
gestution,  to  premature  labor,  the  hjemorrhages  being  due  probably  in 
the  first  inatunce  to  uceidcntal  causes  and  not  to  lal)or-paiua.  Nut 
every  case  of  haemorrhage  is,  however,  followed  by  labor.  Indeed,  in 
many  instances  thrombi  form  in  the  oiien  vessels,  the  bleeding  be- 
comes arrestx?d,  and  pregnancy  goes  on  for  a  time  undisturbed.  The 
tables  of  Mullor  show  that  in  complete  placenta  prajvia  the  tirst 
haimorrhage  occurs  with  the  greatest  frequency  between  the  twenty- 
eighth  and  thirty-sixtli  weeks,  while  in  the  incomplete  form  it  takes 
place  niivat  commonly  after  the  thirty-second  week.  In  placenta 
praevia  lateralis.  ha*morrhages  arc  somi'times  absent  up  to  the  time  of 
labor.  Cases  of  pregnancy,  and  in  part  of  labor,  without  haemorrhage 
have  been  observed  where  the  death  uf  the  Iwius  has  been  followed  by 
atrophic  changes  in  the  placentu.  The  recurrence  of  hsemorrhagc  is 
oftentimes  prevented  by  secondary  shrinkage  of  the  placenta,  due  to 
pressure  from  the  effused  blood  or  to  thrombosis  of  the  vessels  which 
supply  the  implicated  cotylodtms. 

The  haemorrhages  of  placenta  pnena  are  usually  sudden,  without 
premonitory  warnings,  without  pain,  often  without  any  apparent  occa- 
sion, sometimc-s  occurring  at  the  time  of  urination,  eometimes  during 
sleep.  The  quantity  of  blood  lost  in  a  single  ha'morrhuge  dcjjonds 
upon  the  extent  of  the  placental  separation.  The  first  outpouring  may 
lead  to  intense  anajmia,  and  if  re]>catcd  at  a  short  interval  may  cause 
dt'uth.  It  is  estimated  that  from  one  to  three  pounds  of  blood  may  bo 
lost  in  a  single  attack,  and  from  four  to  five  pounds  in  the  course  of 
labor  (Aliiller).  As  a  rule,  however,  the  hsemorrhages  of  pregnan- 
cy are  at  firet  moderate  in  character,  increasing  in  violence  with 
each  Tciwtition.  A  very  formidable  variety  xa  the  so-called  "stillicid- 
ium,"  where  the  blood  is-sncs  drop  by  drop  for  days  and  even  weeks 
in  succession.  The  most  violent  htemorrhages  occur  generally  in  the 
earlier  part  of  the  first  stage  of  labor.  Aa  a  rule,  the  extent  of  the 
hemorrhage  is  proportioned  to  the  area  of  the  placental  segment 
attached  to  the  uterine  surfjice  subject  to  distention.  The  haemor- 
rhage generally  ceases  when  the  se])aration  of  the  cotyledons  is  com- 
pleted and,  after  the  rupture  of  the  membranes,  the  pressure  of  the 
presenting  part  is  brought  to  bear  upon  the  bleeding  surface.  Dur- 
ing the  height  of  tlie  pains,  too,  the  haemorrhage  is  for  the  moment 
jarrcsted  (Spiegelberg).* 

The  number  of  abnormal  presentations  in  plaeenta  prsevia  is  very 
rge.  Thus,  in  Miiller's  statistics,  iji  1,148  cases  there  were  272  trans- 
verso  and  1U7  breech  presentations.  The  frequency  of  the  anomalies 
is  partly  attributable  to  the  large  proportion  of  premature  labors,  and 

♦  This  view  was  first  adranced  l>y  Founlnln  in  the  "  Atd.  Jout.  of  the  Med.  Sci."    It 
since  been  nttvocntcd  by  Duncan,  Jiidcil,  Frankel,  SpicgellM?!^',  unil  others.     Miliar 
I  Kubn,  however,  dispute  it,  as  justified  neither  by  theory  nor  by  obaerration. 
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partly  to  the  width  and  lax  condition  of  the  lower  segment,  ai 
cousequont  want  of  stability  in  the  foetus. 

During  the  first  stage  of  labor  the  pains  are  apt  to  be  feoble  aad 
the  dilatation  tardy.  The  causes  uf  inertia  are  to  be  foaod  in  t^ 
thinning  of  the  muscular  structures  in  the  lower  segment  frunn  Um 
enormous  development  of  the  utero-phicental  vessels;  in  the  nttacb- 
ment  of  the  placenta  over  the  os,  which  mechanically  hinders  dilato' 
tion ;  and  in  the  fact  that  the  ovnm  does  not  press  directly  upiin  the 
sensitive  nerves  of  the  cervix.  Secondary  weakness  often  follows  the 
continued  losses  of  blood  and  the  jirolongation  of  the  first  stage. 
When  the  obstacle  afforded  by  the  plucenta  to  dilatation  hii«  been 
overcome,  and,  consecutive  to  rupture  of  the  merabrauos,  tlio  utenui 
retracts,  In  many  casea  the  scene  speedily  changes,  and,  in  place  of 
ineffective  eontruetions,  normal  and  often  powerful  pains  develojn 

As  a  rule,  quite  early  in  labor  the  cervix  is  found  soft  and  dilat- 
able, but  to  this  rule  there  are  numerous  exceptions.  Strictures  and 
rigidity  Muller  computes  to  exist  in  about  twelve  per  cent,  of  the 
casei^. 

Where  the  loss  of  blond  in  labor  is  continuous  the  woman  growi 
restless  and  complains  of  headache  and  vertigo ;  the  respirations  i»- 
come  short,  iutcmipted,  nnd  pighing,  and  the  pulse  small,  weak,  and 
thready.  Toward  the  close  unconsciousness  develops,  the  brow  is  Ixv 
dewed  with  cold,  clammy  perspiration,  and  tinally  convul.'-inity  ukIut 
in  the  fatal  termination. 

Even  jifter  labor  is  over  the  danger  is  not  ended.  I'oft-piirtnm 
haemorrhage  may  result  from  atony  of  the  placental  surface  uf  tia* 
uterus,  or,  after  good  contractions  have  been  apparently  Secured,  sud- 
don  relaxation  may  follow,  and  the  blood  pour  out  in  a  torrent,  «o 
that  the  patient  becomes  a  corpse  before  assistance  can  be  rendered. 
Again,  in  cluldbcd  the  inipiTfcct  contraction  of  the  uterus  nt  times 
allows  tlje  lochia  to  form  u  stagnant  pool  at  the  fundus,  whence  an 
ichorous  discharge  flows  constantly  downward  over  the  thinned  walU 
and  open  mouths  of  the  vessels  at  the  placental  wound.  The  feeble 
cirt!ulatiftn  ptedispo-scs  to  the  formation  of  thrombi,  which,  when 
poisoned  and  disintegrated,  are  conveyed  into  the  general  circulatiiiD 
and  give  rise  to  the  dreaded  symptoms  of  pyaemia.  Miiller  fonnd  in 
two  hundred  and  seventy-three  of  his  eases  specific  information  given 
regarding  the  jmerperal  state.  "Puerperal  fever"  was  recorded  of 
seventy-nine  patients,  with  tifty-four  deaths. 

Prognosis. — The  prognosis  of  placenta  praevia  is  necessarily  ex- 
tremely unfavunible.  As  many  as  one  mother  in  four  dies  durii^ 
or  shortly  after  delivery.  Including  deaths  from  puer}x?ral  jirooesaMy 
Mfiller  estimates  the  total  mortality  at  not  less  fhan  from  thirty-sii  to 
forty  per  cent.  Nenrly  two  out  of  three  of  the  children  are  bom  dead. 
More  than  one  half  of  those  born  living  die  within  the  first  ten  daysw 


PLACENTA  PRiEVIA. 


B87 


general  terms  it  may  be  stated  that  the  prognosis  is  tho  more  seri- 
ous, the  oarhcr  the  haemorrhages  begin  in  pregnancy,  the  niore  pro- 
fuse the  flow,  and  the  shorter  the  interyals  between  the  attacks.  Dur- 
ing labor  favorable  conditions  are  a  vertex  presentation,  good  pains, 
rapid  dilatation,  and  an  unbrolvcn  constitution.  The  maternal  mor- 
tality is  twice  as  great  in  placenta  prania  centralis  as  in  j)lacenta  prsB- 
via  lateralis.  In  the  city,  there  is  the  special  danger  of  infection  ;  in 
the  country,  of  delay  in  obtaining  medical  assistance.  Finally,  it  in 
impossible  to  analyze  the  statistics  of  placenta  pi-revia  without  cumi»g 
ttj  the  conclusion  that  the  result  depends  in  a  large  nieusui-e  upim 
the  personal  qualities  of  the  physician.  A  self-possessed  man,  cool, 
resolute,  with  clear  ideas  of  the  anatomical  conditions  to  be  dealt 
with,  will,  if  summoned  in  season,  apparently  deprive  even  placenta 
prajvia  of  a  good  share  of  its  terrors. 

Diagnosis. — There  arc  no  signs  by  which  placenta  prasvia  can  bo 
recognized  in  tho  first  half  of  pregnancy.  It  may  occasion  abortion, 
which  is  then  characterized  by  the  absence  of  pain,  both  previous  to 
the  hiemorrhage  and  during  the  i)eriod  of  expulsion.  As  a  rule,  tho 
OTum  is  expelled  entire  without  rupture  of  the  membranes.  In  the 
second  half  of  pregnancy,  a  haemorrhage  occurring  suddenly,  without 
ostensible  cause  and  without  warning,  should  always  be  regarded  with 
suspicion.  Upcni  digital  exploration  in  placenta  previa  tho  vaginal 
fornix  is  found  soft  and  boggy,  and  occasionally  thicker  upon  the  ono 
side  than  upon  the  other,  where  the  placental  prcsetitation  is  incom- 
plete ;  ballottcment  is  obscure  ;  the  cervix  is  long,  wide,  and  soft,  and 
contains  at  times  vessels  which  pidsate  distinctly  ;  the  cervical  canal 
permits  the  passage  of  the  finger  to  the  os  internum,  which  at  first 
offers  resistance,  but  yields  to  gentle  force.  Thu  diagnosis  is  ri^ndored 
positive  only  in  cases  where  the  lower  surface  of  the  ])Iacenta  is 
actually  felt  through  the  cervix,  its  rough,  spongy,  granular  texture 
sufficiently  distinguishing  it  from  clots  and  other  possible  sources  of 
deception. 

Treatment. — The  history  of  placenta  previa  brings  into  prominence 
the  central  point  to  be  kept  steadily  in  view  in  practice,  that  there  is 
no  safety  for  the  mother  so  long  as  pregnancy  continues.  In  a  very 
largo  proportion  of  cases,  accidental  hnMnorrhage  occurring  in  tho  first 
half  of  pregnancy  leads  to  abortion,  the  management  of  whiuh  docs 
not  ditTer  from  tliat  of  abortions  which  take  place  in  normal  attach^ 
nients  of  the  placenta.  Of  the  one  hundred  and  twenty-eight  deaths 
from  placenta  pra-via  collected  by  Muller,  not  one  occurred  previous 
to  the  seventh  month.  In  the  latter  half  of  pregnancy,  ha?morrhage 
likewise  leads  to  premature  expulsion  of  the  ovum  with  such  fre- 
quency that  it  is  reckoned  that  only  one  third  of  all  cases  reach  the 
end  of  gestation. 

]Most  authorities  advise,  in  the  presence  of  the  hsmorrbages  of  ad- 
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vanced  pregnancy,  that  the  physician  maintain  an  attitude  of  ex} 
ancy,  postponing  active  interference,  except  iu  cases  where  the  IO0 
of  blood  atisnmcis  alarming  proportions,  until  the  spontaneouis  udrent 
of  labor.     This  policy  is  rocotunieuded  partly  in  the  interest  of  the 
child,  and  partly  berause  of  the  tendency  in  premature  labor  to  rigid- 
ity of  the  cervix,  a  complication  which  always  in  placenta  pripria  en- 
hances the  risks  of  delivery.     The  wisdom  of  delay  is,  however,  opetj 
to  Bcrious  question.     The  fatality  of  placenta  praevia  is  due  not  so 
much  to  the  impotence  of  obstetrical  art  as  to  the  losses  of  blood 
which  occur  suddenly  in  the  absence  of  professional  assistance.     T]\e 
first  hEemorrhagc,  which  serves  as  a  warning  as  to  the  patient's  condi- 
tion, is  fortunately  iu  most  instances  slight.     With  each  rectirrence, 
however,  the  flow  becomes  more  profuse.     If  the  hemorrhages  begin 
before  the  child  is  viable^  tlio  chances  of  siiving  its  life  are  in  aoT 
event  too  small  to  offset  for  a  moment  the  welfare  of  the  tnothrr. 
Hiemorrhagea  occurring  as  early  as  the  seventh  month  are,  a^  a  raJe, 
the  result  of  complete  placental  presentation.     To  trifle  with  such 
cases  is  the  best  way  to  maintain  the  present  mournful   statistics. 
After  the  thirty-second  week  it  is  safe  to  say  that  the  child's  life  is 
less  imperiled  by  t!ie  induction  of  premature  labor  than  by  exposing 
it  to  the  dangers  of  continued  gestation. 

On  theorcEieal  grounds,  tlierefore,  the  induction  of  premature  labor 
is  to  be  regarded  as  obligatory  so  soon  as  the  diagnosis  of  placenta 
prtBvia  is  established,  or  at  least  with  the  occurrence  of  the  first  hiemor- 
rhago.  The  |>ractical  retult-s  of  this  measure  in  the  hands  of  its  advo- 
cates* plead  still  more  effectively^  in  its  behalf.  Thus,  Dr.  (taillanl 
Thomas  f  reports  eleven  cases,  with  but  two  deatlw,  one  resulting  from 
post-partum  hjemorrhagc  coming  on  several  hours  after  delivery,  and 
one  from  puerperal  fever.  llecker|  lost  throe  cases  in  forty,  Hoff- 
mann two  cases  in  thirty,  atul  Spiegelberg  four  cases  in  seventy-four 
early  deliveries.*  In  this  connection  I  can  not  help  quoting  the  fol- 
lowing impressive  remarks  of  Dr.  Barnes:  "If  the  pregnancy  have 
advanced  beyond  the  seventh  month  it  will,  as  a  general  rule,  I  think, 
be  wise  to  proceed  to  <lelivery,  for  the  next  hirmorrhage  may  be  fatal; 
wo  can  not  tell  the  time  or  extent  of  its  occurrence,  and,  when  it  oecure, 
all.  perhaps,  thnt  we  shall  have  the  opportunity  of  doing  will  bo  to 
regret  that  we  did  not  act  when  we  had  the  chance.'* 

In  the  miinagomcnt  of  ])lacenta  pracvia  it  is  very  desirable  that  the 
practitioner  should  have  a  perfectly  clear  idea  of  the  nature  of  the  task 


*  PrciTiiitiife  lahor  ia  proftiso  nr  oontiniioiH  hipmorrhnj^e  has  reccivpil  the  ititlor*^ 
mcnt  in  tUb  country  of  Thomas,  Taylor,  I'urvin,  Fallon,  auil  Tuber  Johnson. 

t  "  Trans,  of  i\w  N.  Y.  Obstet.  Soc,"  vol.  i.,  p.  262. 

X  Statiatk'!*  taken  from  L.  Miiller's  monograph. 

"  Tlicsc  («tatii;tica  do  not,  however,  like  Ihose  quoted  Trom  Thoirtai^,  Inclndo  dcallu  tn 
cbildbvil.     Thus,  Spicgclbcrg's  complete  dealh-rate  reached  uutccn  p«r  cent. 
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he  has  to  perform.  The  birth  of  the  child  can  not  take  place  without 
preliminary  expanskm  of  the  cervix.  The  cervix  can  not  expand  with- 
out detacfhment  of  the  placenta.  The  principal  objective  point  of 
treatment,  therefore,  is  the  haemorrhage  which  occurs  during  the  stage 
of  dilfttjition.  Plans  for  restricting  the  flow  within  narrow  limits  have 
been  proposed  without  number  by  masters  of  the  obstetric  art.  Tho 
best  {)lun8  are  those  which  at  the  same  time  contribute  to  shorten 
labor.  The  choice  must  be  determined  by  conditions  which  neces- 
sarily vary  in  different  cilscs.  The  physician  has  at  tho  outset  to  par- 
ticularly inform  himself  as  to  whether  labor  ha.s  begun  or  remains  to 
be  inaugurated,  as  to  whether  the  placenta  praevia  is  complete  or  in- 
complete, as  to  whether  the  presentation  is  normal  and  the  j^ains  arc 
good,  as  to  whether  the  membnine«  have  ruptured  or  are  infaet.  and 
aa  to  the  length  and  dilatability  of  the  cervix. 

If  the  cervix  is  long,  narrow,  and  rigid,  and  tlio  membranes  are 
entire,  the  vaginal  taniprm  should  be  resorted  to  as  a  tmnporury  exj>e- 
dient.  The  tampon  strengthens  tho  pains,  and,  by  the  compression 
it  exerts,  causes  coagulation  of  the  blood  which  escapes  from  the  uter- 
ine vessels.  Professor  I.  E.  Taylor  advises  packing  the  vagina  with  a 
surgical  bandage,  leaving  one  entl  outside  the  vulva,  by  means  of  which 
it  can  be  withdrawn  without  difficulty.  Brauu,  after  many  years'  ex- 
jierience  at  Vienna  with  tho  colpeurynter,  maintains  the  superiority  of 
hydrostatic  dilatation.  I  use  dampened  cotton,  crowding  it  into  the 
upper  portion  of  the  vagina  with  the  aid  of  a  Sims  speculum.  Tho 
choice  does  not  appear  to  \)0  material.  Having  once  introduced  the 
tampon,  the  physician  should  not  leave  his  patient  until  the  labor  is 
ended.  After  at  most  four  hours  the  tampon  should  be  removed,  and 
the  cervix  should  be  examined. 

So  soon  as  the  os  will  permit  its  introduction,  either  the  dilator  of 
Barnes  or  of  Tarnier  should  be  employed  in  place  of  the  vaginal  plug. 
A  Barnes  rubber  bag,  expanded  sufficiently  to  render  the  border  of 
the  08  externum  t<Mise,  fulfills  adniinvbly  the  principal  indications.  It 
acts  as  an  eflicient  tampon,  it  strengthens  the  pains,  and  it  dilates  the 
cervical  canal.  As  the  latter  expands,  a  larger-sized  dilator  should  bo 
introduced.  It  is  important,  in  order  to  prevent  ha-morrhage,  to 
maintain  the  tension  of  tho  external  orifice.  On  account  of  the  soft- 
ening which  exista  in  the  lower  uterine  segment  as  a  result  of  i>lacenta 
pra'via,  in  a  large  projwrtion  of  cases  the  cervix  can  be  stretched  with 
the  utmost  facility.  If  no  urgent  symptoms  call  for  immediate  inter- 
fert^ncc,  it  is  dcfirnble  to  render  the  dilatation  complete.  It  is  not, 
however,  always  necessary.  Indeed,  Barnes,  Taylor,  Spiegelbcrg,  and 
IJraun  advis-e  to  proceed  boldly  with  the  delivery  so  soon  as  the  os 
externum  has  expanded  to  the  size  of  a  half-dollar,  as  by  that  time  the 
expansion  of  the  os  internum  is  very  nearly  conipletetl.  and  as  tho  soft 
cervical  canal  does  not  offer  sufficient  ra«J2tuuce  to  material) v  inter- 
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fere  with  the  extraction  of  the  child.     The  distint^riiished  success 
the  authorities  mentioned  iu  the  field  of  practice  under  coni»idoratk 
lends  great  weight  to  their  recommendations.     It  is,  howe\cr,  dic 
than  probable  that  exceptional  training  and  experience  count  in  the 
case  for  quite  as  much  as  the  plans  of  procedure  they  indt%'iduall| 
favor.     At  any  rate,  in  reviewing  the  statistics  of  Trask  and  ^'    '       it^ 
becomes  evident  that  rigidity  of  the  cervix  is  not  a  rare  evei) 
centa  pnevia,  and  that  the  accouchement  ford ,  performed  with  a  rij 
cervical  canal,  is  perhaps,  next  to  doing  nothing,  the  most  resjfotisibb* 
cause  of  the  mournful  results  they  have  placed  on  reccird. 

After  tl»e  cervix  has  been  duly  prepaixn],  the  meniijranes  should 
ruptured,  and  a  ])art  of  the  umuiotic  lluid  should  be  permitted 
esca|>e.     Then,  if  the  placenta  possesses  a  lateral  or  a  marginal  attaci 
ment,  if  the  pelvis  is  of  normal  size  and  the  pains  strong  «nd  re«ni»1 
lar,  and  if  tlie  head  present,  or  at  least  can  be  brought  down  aod] 
fixed  at  the  j^elvic  brim  by  external  manijinlutions,  the  further  |irog^] 
ress  of  the  case  may  be  left  to  Nature.    Hiemorrhage  will  then  be  pn^j 
vented  by  the  pressure  of  the  foetus  in  its  descent  througli  the  Dter>| 
vaginal  canal.     At  first  the  method  of  expression  advocated  hj  fins- 
teller  is  capable  of  rendering  important  service  by  promoting  th«' 
speedy  engagement  of  the  child's  head.    Ergot,  too,  cautiouslv  admio- 
istered,  is  useful  in  strengthening  the  uterine  contructions.      Even  if 
tonic  contraction  follow  from  its  employment. — an  unlikely  event  iiLJ 
placenta  praevia — the  effect  would  be  to  close  the  ainusea  and  to  fur*] 
nish  afresli  barrier  against  ha?mon-hage,     The  forceps  may  be  applle4 
under  the  same  eircumstunccs,  and  with  the  same  restrictions,  jis  in 
other  conditions.     Where,  however,  the  head  is  movable,  the  patient 
aniemie,  and  hsemorrhage  persistent,  version,  as  furnishing  the  more 
rajJid  mode  of  delivery,  would  receive  (he  preference. 

In  ea.«es  of  complete  att^achraent  of  the  placenta  there  should  Iw 
no  trilling  with  half-way  measures.  If  the  cervix  is  long  and  rigid, 
the  vaginal  tampon  should  be  employed  as  a  preliminary  mcasnreL 
When  the  cervical  tissues  have  become  softened,  and  dilatation  ha« 
begun,  the  tampon  sliould  be  removed.  At  this  stajje  Barnes  recom- 
mends scijaniting  at  once  that  piu'tion  of  the  placenta  which  is  attached 
above  the  inner  orjilee  of  the  cervix.  By  so  doing,  "wo  remove  an 
obstacle  to  the  dilatation  of  the  cervix,  for  the  adherent  placenta  acta 
as  an  impediment."  The  o[>erntion  is  performed  as  foUoAvg  :  **  PlaaBj 
one  or  two  lingers,  as  far  eus  they  will  go,  througli  the  os  uteri,  the  hand' 
being  i)assed  into  the  vagina  if  necessary ;  feeling  the  placenta,  insina- 
ate  tlie  linger  between  it  and  the  uterine  wall ;  sweep  the  linger  around 
in  a  circle,  so  as  to  separate  the  placenta  as  far  as  the  linger  can 
reach.  .  .  .  Commonly  some  amount  of  retraction  of  the  cervix  takes 
place  after  this  operation,  and  often  the  ha?morrhage  ceases.''*    ^ 

*  QtLttXiis,  "  Obstetrical  OpcniUoiu,"  p.  G03.    The  artificial  separAttoa 
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put  in  a  Barnes  dilator  and  rapidly  expand  the  cervix.  Meantime 
try  and  bring  the  breech  down  into  the  lower  uterine  segment  by 
external  palpation.  Koth  Taylor  and  Braun  have  found  external  ver- 
sion eaay,  on  account  of  the  inert  conditions  of  the  uterine  walls. 
When  the  cervix  has  been  sufficiently  stretched  to  admit  of  delivery, 
two  fingers  should  be  introtluced,  the  placenta  should  be  separated, 
the  membranes  ruptured,  and  an  extremity  should  he  seized  without 
paasing  the  entire  hand  into  the  uterus.  Extraction  should  then  fol- 
low, the  pressure  of  the  foetus  preventing  any  considerable  amount  of 
hflBTnorrhage. 

Usually  the  right  band  is  chosen  to  seek  the  feet,  as  the  plaocntA 
more  frequently  overlaps  the  loft  side.  Many  times,  however,  it  will 
bo  necessjiry  to  change  the  direction  of  the  lingers  before  the  edge  of 
the  placenta  is  reached.  If  external  version  can  not  bo  effected,  the 
operator  should  push  the  hand  forward  int^  the  uterus  to  find  an  ex- 
tremity. The  arm  acts  during  the  search  as  a  temixirary  tampon. 
Hjemorrhage,  which  follows  the  withdrawal  of  the  arm,  will  be  arrest- 
ed by  the  descent  of  the  breech . 

The  accidental  rupture  of  the  membranes  before  the  cervix  is  pre- 
pared for  artUieial  delivery  is  hardly  likely  to  occur  in  cases  of  pla- 
centa pra^viu  comjileta.  In  ca-ses  of  marginal  implantation,  dilatation 
with  water-bugs  should  be  employed  in  such  a  way  as  to  compress  the 
open  sinuses  from  which  bleeding  tnkes  place. 

After  the  birth  of  the  child,  the  danger  of  post-partum  hsemor- 
rhago  must  be  kept  in  mind.  Every  preparation  should  be  made  in 
anticipation  of  its  occurrence.  If  bleeding  persists  after  the  fundus  is 
felt  to  be  firmly  contracted,  a  speculum  should  be  introduced,  and  the 
open  sinuses  of  the  lower  segment  should  bo  swobbed  with  cotton 
soaked  in  some  styptic  form  of  iron,  aa  recommended  by  Engelmann 
{viih  "  Post-part  um  ILspmorrhage").  Ergot  should  be  given  for  sev- 
eral days,  as  the  danger  of  late  hsemorrhages  is  siHJcially  great  follow- 
ing placenta  prsevia. 

The  utmost  cleanliness  and  the  use  of  disinfectant  vaginal  douches 
must  be  insi;*tcd  on  during  the  ohihlbed  jwriod,  as  the  exposure  of  the 
placental  wound  to  the  lochia,  which  constantly  flow  over  it,  renders 
the  patient  especiidly  liable  to  septic  infection. 

Hsemorrhage  from  Normally  Implanted  Placenta.— The  j)lacent«, 

even  when  in)|)hinted  over  the  upper  polar  circle,  the  safe  placental 
it  of  I>r.  Barnes,  may  become  detuched  to  a  greater  or  less  ox  tout, 
Inring  pregnancy  or  labor,  and  may  then  furnish  a  flow  of  blood  that 
either  remains  internal  and  concealed  or  may  find  its  way  between 
fcho  dccidua  vera  and  refiexa  and  thus  escape  into  the  vagina. 

In  anquCAlionulily  of  ih'rvjo'  where  it  can  tw  aoonmplislicd  without  dilEruity.     Kluch  time 
•    how<?v<T,  \w  li>«t  in  fniitlc«»  efforts,  uor  is  it  desirable  to  persiat  If  llie  S«p»- 
"  "e<»)iiipli*h4'(l  smoothlj. 
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The  haBmorrbages  from  tliig  variety  of  placental  separation  «nt 
termed  *^  accidental,"  in  contradistinction  to  tho  "unavoidable" 
form,  which  is  the  acconip.aninicnt  of  placenta  prievia. 

The  circumstances  under  which  concealed  ha-morrhnge  takes  pkoo 
are  given  by  Goodell*  as  follows  :  (a)  When  the  placenta  is  cenirallj 
detached,  and  the  blood  accumulates  in  the  cul-de-sac  formed  by  the 
firm  adhesion  of  its  margins  to  the  uterine  wall,  {b)  When  the  pla- 
centa 18  so  detached  that  the  blood  escapes  into  the  uterine  cavity 
Ijehiud  the  membranes  near  the  ftmdue.  (r)  When  membranes  an 
ruptured  near  the  detached  jilacentji  and  the  effused  blood  niinglef 
with  tho  liquor  umnii.  {(f)  When  the  jiresenting  part  of  the  fcetas 
80  accurately  pings  up  the  niaternii!  outlet  that  no  existing  haemor* 
rhage  can  escape  externally. 

The  causes  of  internal  lia^morrhage,  when  such  can  be  determined, 
are  for  the  most  part  similar  to  those  considered  in  connection  witJi 
abortion.  Tliua,  the  circumstances  leading  to  placental  detachment 
Qoodell  found  to  be  irregular  uterine  contractions,  external  riolence, 
and  undue  exertion  ;  in  seven  the  causes  were  purely  emotional,  and 
ten  took  place  during  sleep.  It  occurs  more  frequently  in  multiparff 
and  in  the  latter  raontlis  of  pregnancy. 

The  symptoms  are  an  alarming  state  of  collapse,  pain  often  exoeik 
sive,  absence  or  extreme  feebleness  of  the  paiuLS  of  labor,  marked  dis- 
tention of  the  uteru.s,  eomettme!*  a  lateral  bulgiug  of  the  uterine  walla, 
a  show  of  blood,  a  serous  discharge,  and  blood  in  the  liquor  amuii. 

The  diagnosis  in  the  concealed  form  may  be  extremely  embarrass* 
ing.  Tlie  ])ain  is  often  that  of  tlatiilent  colic.  The  accident  likewise 
presents  many  features  which  resemble  those  of  ruptured  utem?.  bnt 
rupture,  by  contrast,  rarely  occurs  until  after  the  escape  of  the  waters, 
the  presenting  part  then  receding  from  the  os,  and  the  uterus  dimin^ 
ishing  in  size. 

The  prognosis  is  very  unfavorable.  Goodell  report*  ;  "  Out  of  one 
hundred  and  six  tabulated  cases,  fifty-four  mothers  perished  ;  and  out 
of  one  hundred  and  seven  children  six  alone  are  known  to  have  been 
saved."  I  have  had  a  case  since  his  paper,  wiicre,  after  labor,  I  n> 
moved  at  least  a  basinful  of  firm  clots  from  the  uterine  cavity,  and  yet 
both  mother  and  child  survived. 

In  cases  of  external  hsemorrhage  the  diagnosis  is  easy  and  tho 
prognosis  more  favorable,  the  latter  probably  because  the  walls  are  lc» 
flaccid  tlian  in  the  concealed  form. 

The  treatment  consists  in  the  subcutaneous  injections  of  ergot,  in 
dilatation  of  the  os  with  Barnes  dilators,  in  rupture  of  the  mombn 
and  in  version. 

•  GoopRLL,  "  On  Concealed  AccidcnUil  II«morrh*ge  of  the  Grarid  Vv 
Jour,  of  Obstct.,"  August,  1869,  p.  281)'.     Tbia  poper  sorreB  as  n  miaei^ 
aubsoquent  writers  hare  drawn  their  data. 
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In  my  own  case,  to  which  I  have  referred,  tlie  Barnes  dilator  acted 
capitally,  not  only  enabling  mo  to  expand  the  cervix,  but  exciting  the 
uterns  to  contract  vigorously.  The  serious  symptoms  set  in  after  the 
membranes  were  rui)tured,  and  compelled  me  to  deliver  with  forceps, 
in  another  ca.<P  I  should  certainly  Hrst  dilate,  and,  after  rui)turo  of  the 
membranes,  should  choose  version  and  speedy  extraction,  and  should 
avail  myself  of  a  skilled  jissistant,  whose  duty  it  should  be  to  compress 
the  uterine  walls  externally  during  the  act  of  delivery. 

laversio  Uteri. — Inversion  of  the  uterus  is  a  rare  occurrence. 
Braun  states  that,  of  one  hundred  and  fifty  thousand  births  in  the 
clinics  resi)ectively  under  the  charge  of  Spaeth  and  himself,  not  a  sin- 
gle complete  inversion  has  c»)mo  to  their  notice.  There  was  one  case 
in  one  hundred  and  ninety  thousand  contincments  at  the  Rotunda 
Hospital  in  Dublin. 

The  production  of  inversion  is  favored  by  a  large,  relaxed  uterus, 
the  result  of  over-disteiition,  of  rapid  delivery,  or  of  haMnorrhage. 
The  immediate  cause  may  be  either  pressure  excrtjed  from  above  or 
ction  from  below.  The  first  may  proceed  from  straining  efforts, 
pecially  in  a  sittijig  or  kneeling  position,  or  from  attenjpts  at  pla- 
cental expulsion  before  uterine  contractions  have  been  secured  ;  the 
second  may  proceed  from  a  short  or  coiled  cord  during  expulsion, 
from  tractions  upon  the  cord  after  the  cliild  is  bom,  or  simply  from 
the  weight  of  the  placenta.  Hennig*  concludes  that  the  nttachment 
of  the  placenta  to  the  fundus,  instead  of  a  more  lateral  implantation, 
is  an  active  cause  of  the  accident. 

Inversion  may  be  partial  or  complete.  In  the  former  the  fundus 
])reBcnt3  a  saucer-  or  cup-like  depression  ;  in  the  latter  the  entire 
fundus  descends  into  the  vagina  ;  in  extreme  instances  the  cervix  may 
be  inverttKl  to  the  vaginal  attachment.  Dr.  I.  E.  Taylor  maintains  a 
mechanism  for  a  certjiin  number  of  cases,  which  consists  in  a  rolling 
out  of  the  cervix,  with  gradual  implication  of  the  body  and  fundus. 

The  symptoms  of  inversion  are  shock  and  iKTUiorrhage.  The  shock 
is  evidenced  by  the  small  pulse,  cold  extremities,  vomiting,  and  sunken 
features,  and  is  due,  in  part  at  least,  to  the  sudden  diminution  of  the 
intra-abdominal  pressure  and  conse()Ucnt  plethora  of  ihe  abdominal 
veins :  the  haemorrhage  result^s  from  imjK'rfect  contraction,  and  is 
therefore  proportioned  to  the  extent  of  the  uterine  paresis. 

S|)ontaneou8  reduction  of  incomplete  inversion  is  not  uncommon. 
Cases  of  spontaneous  retluetion  of  the  complete  form  have  likewise 
been  observed,  referable,  according  to  Spiegelberg,t  to  retraction  of 
the  ligaments  acting  upon  the  uterus  while  in  a  relaxed  condition. 

The  diagnosis  is  not  difficult.     The  inverted  uterus  ctm  only  1)0 

•Be  Unactien  der  tpootonco  ln*-OT«iD  Uteri,"  **  Arch.  f.  GjUbtk.," 
"  etc,  p.  697- 
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mistaken  for  a  fibrous  pol}i)us,  but  by  careful  exrornul   iind  hitnan 
palpation  the  demonstrtition  of  the  absence  of  the  nteriue  tumur  abure 
the  symphysis  would  guard  against  this  error. 

The  prognosis  depends  upon  the  promptitude  of  the  operator  in 
restoring  the  fundus  to  its  normal  position.  Still,  according  to 
Crosse's*  statistics,  one  third  of  the  patients  died  either  at  one*  or 
within  a  racjnth  of  the  occurrence  of  the  accident. 

Treatment  consists  in  pressing  the  fundus  upward  with  the  finfren 
or  with  the  closed  fist.  To  avoid  tearing  the  uterus  from  its  %'agii)d 
att^acluneuts,  care  should  be  taken  to  employ  counter-pressure  vrith 
the  disengaged  hand  upon  the  upper  border  of  the  fnnnel-shajiod  d^> 
pression.  If  the  plaeciita  is  detaclied  to  any  great  extent,  Ms  separ^ 
tion  should  be  completed  before  replacement;  if  stdherent,  no  time 
should  be  lost,  but  placenta  and  fuudiisjsboiild  be  pushed  back  tog'etber. 
If  the  cervix  is  contracted  about  the  inverted  portion,  an  ana'sthotic 
should  be  given,  and  taxis  should  be  employed.  I  can  speak  from  ex- 
perience in  favor  of  Nooggenith's  method,  which  consists  in  indenting 
the  uterus  in  the  neighborhood  of  a  Fallopiau  tube,  in  place  of  acting 
directly  upon  the  fundus.  If  the  reinversion  proves  euccessfnl,  the 
hand  sliould  be  allowed  to  remain  within  the  uteinis,  and  e.xtenuil 
pressure  nhould  be  cmplnyed  until  contraction  is  secured.  The  pp- 
niaining  treatment  doi's  not  differ  from  that  for  uterine  atony,  atreodj 
cousidercd  in  connection  with  post-partum  haemorrhage. 


CHAPTER  XXXIII. 

nrPTURES  OF  TffE  GENITAL   CAXAL. 

Rupture  of  Iho  titoru?. — Etiolojiy. — Pathological  anatomy. — Symptoms  nnd  diiii;iKMi& — 
Trfcitment. — Propbvlaxi.'». — Trenttnent  after  rupture. — Rupture  liuiitcU  to  tJic  ptci- 
tunual  covering  of  the  uterus. — Perforation  from  pressure. — L-icorations  of  the  rasisd 
portion. — Laceration  of  tho  vasiua. — Laceration  of  the  vulva. — ^TUi-ombiia  of  tbc 
vulva  and  vagina. — Rupture  of  the  pelvic  articulations. 

The  genital  canal  maybe  ruptured  in  any  portion  of  it-  cin.r'r, 
Thu.>  laceratiun.s  niuy  take  jilace  Uirnngh  the  perinanun  and  posterior 
vaginal  wall,  in  the  vo.-<tibuInm,  in  the  fornix  of  the  vagina,  in  the 
cervix,  in  the  uterua,  and  in  the  pelvic  articulations. 

Rupture  of  the  Uterus. — Ruptures  of  the  utenis,  for  the  most  part 
at  lea.'^t,  ntart.  from  tlie  lower  segment  and  thence  ext».Mid  tipwartl 
toward  the  body  and  fundns,  or  downward  toward  the  vsigina.  Thoy 
are  termed  complete  when  the  rent  e.xtends  through  to  the  abdominal 

♦  Cro.ssk,  "  An  Easay,  Literary  and  Pmcticnl,  on  Invcrsio  Uteri,"  "  Tnutc.  of  the 
Provincial  Med.  and  Surg.  Asaoc.,  1847,"  p.  844.     (Spicgullicrg.) 
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cavity,  and  incomploto  when  confined  to  oither  the  muscular  layers  or 
U)  the  peritonaeum. 

Band]  reporU'd  19  cases  in  40,614  labors  (1  : 3,137),  occurring  in 
nine  years  in  the  Lyinj;-in  Hospital  at  Vienna.  Jolly,  in  Paris,  found 
230  crises  in  7S"^,T41  lalK)rs  (1  : 3,403),  Imt  he  excluded  from  his  list 
lacerations  of  the  cer\'ix.  Harris,  whose  authority  as  a  sUitistician  ia 
of  the  highest,  estimates  in  the  United  States  one  case  of  ruptured 
uterus  to  four  thousand  births.  I  fouud  47  deaths  from  this  cause 
recorded  in  New  York  between  1867  and  1875  inclusive,  or  about  one 
death  in  six  thousand  labors.  But  it  is  hardly  probable  that  these 
Hgures  represent  anything  like  the  actual  mortality  ;  for,  whereas  in 
1875  eleven  deaths  were  returnod,  there  were  but  four  recorded  in  1867, 
and  none  in  the  years  1871  and  1872.  It  is  not  likely,  moreover,  that 
the  47  cases  include  any  other  than  spontaneous  ruptures,  as  naturally 
very  few  physicians  are  honest  enough  to  record,  as  such,  ruptures  due 
to  violent  obstetric  manoeuvres. 

Hugenberger  estimated  the  mortality  from  ruptured  uterus  at  95 
percent.,  C.  Braun*  at  89  per  cent.  Their  statistics  were  made  up 
from  hospital  recortls.  Jolly  reported  in  civil  ju-actice  100  saved  in 
580  cases,  but  this  Harris  f  believes  to  bo  too  favorable  a  showing, 
a^  the  proportionate  loss  is  much  less  in  published  than  in  unpub- 
lished cases.  The  treatment  of  this  condition  is,  therefore,  compara- 
tively ineffective  ;  a  careful  study  of  the  circumstances  which  favor  its 
production  is,  however,  capable  of  at  least  furnishing  the  ground- 
work of  a  rational  prophylaxis. 

Etiology. — Rupture  of  the  uterus  may  take  place  spontaneously  as 
the  result  of  defective  resistance  offered  by  the  uterine  walls  to  the 
pressure  of  the  ovum,  or  it  may  owe  its  origin  to  some  external  me- 
chanical force. 

Rupture  of  the  fundus  is  a  very  rare  exception.  It  is  said  to  take 
place  under  special  abnormal  conditions,  as  in  the  one-horned  uterus, 
in  imbedded  myumata,  when  cicatrices  exist  as  the  result  of  previous 
Ciesarean  section,  and  in  retrograde  changes  of  the  uterine  walls. 

It  is  the  great  merit  of  Baudl  J  to  have  shown  that  nearly  all  rupt- 
ures begin  in  the  lower  segment,  and  are  preceded  by  an  abncu-mal 
thinning  and  di^jtention  of  that  }K»rtion  of  the  uterus  situated  between 
the  ring  which  bears  his  name  ic'^  *'"^  •^-  ^^'■■-■Mra.  In  normal  labor 
it  will  be  remembered  that  duri  i  lus  and  body  thicken, 

while  the  lower  M^guu-i  i.liod  hv  Lb**  ovum.     So  long  Jis  no  ob- 

um  or  the  fuotus, 
vagina  into  one 


stacle  exists  which  hill'. 

this  proce«8  ends  in  the  coavi 


•  BiucM,  "  LrhrbiK'h  dor  Rxm4r 
f  Haubw.  "  If  a  Wwnun  Um 
nrv  li«?r  l.tfe  ?  "  •'  Am.  .Kmr.  of ' 
X  Bajtol,  *'  Ucbcr  Kuptur  iWr 
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continuous  canal.     In  such  cases  the  ring  of  Bandl   is  foiiud  in 
neighborhood  of  the  pelvic  brim. 

If,  however,  the  descent  of  tho  fffitns  is  prevented  by  any  caus^ 
the  resistance  of  the  ligaments  whicli  hold  the  uterus  in  position 
overcome  by  the  retraction  of  the  fundus  and  bo<ly,  and  as  a  roiucB 
qnencc  t}ic  ring  of  Band!  is  wittidnuvu  upward,  the  lower  segment  ii 
thinned,  while  in  extreme  cases  the  thickened  fundus  siuijdy  cot«i1 

the  pelvic  extremity  of  tin 
child  like  an  inverted  bowL 
Under  these    cireumtitani 
it  is  possible  at  times  to  de 
lect  by  palpation  the  ring  ol 
Bandl  a  handVbreadth  alM>Ti.» 
the  pubes,  or   even    in   tho 
neighborhood  of  the  umbili 
CU8.     The  ptretching  of  the 
tissues  is  most  pronounced  in 
tho    upper    portion   of   the 
lower  segment,   diminishiog 
below  until  the  vag:ina]  poN 
tion  is    reached,    which,  of 
course,  is  not  suhjccttN)  tit 
tension. 

In  another  place  we  hayo 
noticed  that  it  is  an  unde- 
cided question  whether  the 
tensile  structures  beneath  the 
ring  of  Bandl  belong  pro^v 
erly  tr>  the  uterus,  or  wlietluu' 
they  are  derived  from  the 
cervix,  which  has  been  partially  opened  by  the  growth  of  the  ovnnu 
Spiegelberg  Jerms  this  portion  the  "  obstetrical  cervix,"  au  expression 
which  happily  defines  its  function  without  attempting  to  account  tor 
its  origin. 

Now,  wlien,  as  the  result  of  the  birth  of  any  considerable  portion 
of  the  child  into  the  obstetrical  cervix,  the  tissues  of  the  latter  are 
stretched  so  as  to  form  little  more  than  a  membranous  covering,  the 
conditions  which  threaten  rupture  are  established.    Thus,  contructilitj 
is  lost ;  with  each  recurring  pain,  the  child,  driven  still  farther  from 
the  uterine  cavity,  increa.*es  the  pressure  upon  the  already  enormously 
distended  cervix  ;  gniduuUy  the  thinned  tissues  separate  ;  1 1 
ingpartof  the  child  is  forced  into  the  opening;  at  the  h:  ._- 
pain  complete  perforation  of  the  cervical  substance  taltf* 
peritona-um  is  lifted  up  from  the  underlying  tissue,  op 
majority  of  eases,  is  torn  through,  permitting  the  i 


Fio.  922. — "niairrnin  Rliowinj?  danprornus  thinnine  ot 
tin?  lower  w'j;iiMnt,  <i\vint:  In  the  tiiiii-<lor(.'i:nt 
of  the  hwul  in  uunti-actcd  iielvis.     (Cundl.J 
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of  the  child  into  the  perittmeal  cavity.  The  emptied  utoruH 
contracts,  and  the  expulsive  pains  cease.  The  conditions  which, 
according  to  Bandl,  especially  predispose  to  dangerous  cervical  tension 
are  |>elvie  contraction,  shoulder  presentations,  and  hydrocephalus. 
Rupture  is  favored  whenever  the  tension,  as  in  lateral  oblitiuity  an<l 
anteflexion  of  the  uterus,  and  in  transverse  presentations,  falls  more 
ujH)iii  one  side  of  the  lower  segment  than  npon  the  other. 

There  are  very  great  individual  differences  in  the  distensibility  of 
the  cervical  tissues.     In  women  who  have  home  many  children,  rupt- 


Fto.  89S. — Cmt)  of  ruptured  uieruB  <i>n«A<rior  surfhco).    <t,  brvly  of  utorua ;  6,  ring  of  Bandl ; 
<v  Uiroinba.4,  shininti  thiwu^jh  the  pcritonasuni. 

ons  mttj  occnr  before  any  great  degree  of  stretching  J\*i8  been  reached. 
'«  of  which  the  poxt-mortcm  ap[.>oartuieca  are  given  in  Fig. 
>u«  ruptiiR!  occurred  in  the  tenth  |)reguancy.     Labor 


THE  PATHOLOGY  OF  LiJJOR. 


commenced  at  noon,  and  the  membranes,  which  had  bc^m  to  protrude 
through  the  vulva,  broke  near  midnight.  The  paius  theu  became  slow 
and  feeble.  At  about  three  o'cloek  in  the  morning  sudden  collapse 
occurred.  Ou  my  arrival,  thirty  minutes  later,  I  fuuud  the  pube 
scarcely  jxtrceptible,  the  breathing  hurried,  and  the  extremities  ctAd. 
As  the  head  was  well  down  in  tlie  jielvis  I  applied  forceps,  iind  ex- 
tracted without  effort  a  dead  cliild  weighing  ton  and  a  lialf  pounds 
Previous  to  the  collapse  the  patient  had  felt  eomfnrt<ible.  At  the 
moment  of  its  occurrence  a  distinct  snapping  sound  was  beard  by  the 
hospital  physician,  Dr.  J.  D.  Griffitli,  who  tat  several  yartbi  diatant 
from  the  bedside.  The  patient  stated  that  ^he  felt  a  sensation  as 
though  a  warm  lluid  was  pouring  into  the  abdominal  cavity.  As  the 
pelvis  was  ample  and  the  presentation  normal,  and  as  there  was  do 
irregularity  of  the  labor-pains,  tlie  rupture  could  only  be  accounted 
for  by  assuming  a  vulnerability  of  the  uterine  tissues,  and  prtibably  ft 
clamping  of  tlie  anterior  lip  l)otween  the  head  and  the  pelvic  wall. 

On  the  other  hand,  so  great  is  the  di^tensibility  of  the  tisioics  in 
oertain  cases  that  the  foetus  may  pass  entire  from  the  uterua  into  the 
cavity  of  the  obstetrical  cervix  without  laceration  ensuing. 

Bandl  found  thitt  «if  ,546  eases  of  rupture  but  sixty-four  were  in  pri- 
mipara\  Their  iireponderanco  in  multipara}  is  for  the  most  p«irt  tW 
result  of  the  laxity  of  the  round  and  lateral  ligaments  of  the  nt4.'rtts, 
which  offer  aecurdingly  but  slight  resistance  to  the  recession  of  the 
ring  of  Bandl  ;  of  the  stretched  condition  of  the  abdominal  parietes 
which  permit.^  oblicpiities  and  anteflexion  to  take  place  ;  and  of  the 
separation  of  the  recti  muscles,  which  interferes  with  the  use  of  Um 
abdominal  compress. 

Of  course,  the  loss  of  vitality  over  limited  areas,  resulting  from  the 
compression  to  which  the  uterine  walls  are  frequently  subjected  in 
deformed  pelves,  enhances  the  disposition  to  rupture.  It  is  likewiw 
obvious  thnt  the  existence  of  extreme  cervical  distention  shoalil  not 
be  overlooked  in  cases  where  operations  are  rendered  neceasary.  The 
old  prejudice  against  all  operations  within  the  uterine  cavity  while 
the  cervix  is  undilated  is  based  in  great  measure  upon  the  real  danger 
of  laceration  which  ])roceeds  from  the  association  in  many  cases  of  the 
foregoing  condiliou  with  difficult  labor. 

Pathological  Anatomy. — Itujiture  may  occur  in  any  point  of  the 
obstetrical  cervix.  More  commonly  it  takes  place  upon  the  jiidc. 
Owing  to  the  right  Intend  oblirjuity  of  the  uterus,  and  the  greater 
frequency  in  shoulder  presentations  of  head-left  jwsitions,  the  left  8id<« 
is  ofteuer  affected  than  the  right.  The  laceration  may  follow  any 
direction.  Longitudinal  tears  occur  usually  in  shoulder  presenta- 
tions, or  where  the  head  is  of  disproportionate  size  ;  the  circular  rents 
are  for  the  most  part  liniited  to  generally  contracted  pelves.  The 
combination  of  a  transverse  with  a  longitudinal  tear,  the  two  meeting 
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at  a  right  angle,  is  nut  uncommon.  When  the  uterine  walls  possess 
unusual  dist«nsibility,  a  laceration  may  take  place  in  the  pcritonsum 
while  the  moscular  structures  remain  intact.  Again,  in  some  c^ses, 
owing  to  an  excessive  elasticity  of  the  peritonaeum,  the  latter  may  not 
give  way  even  when  the  child  has  partially  escaped  from  the  uterine 
ca>'ity.  These  incomplete  ruptures  are  only  possible  upon  the  sides  of 
the  uterus,  at  the  site  of  the  folds  of  the  broad  ligament.  The  peri- 
toneal wound  is  usually  more  extensive  than  the  uterine. 

Some  separation  of  the  pcritonfpum  from  the  underlying  structures 
is  usually  found  in  the  neighborhood  of  the  rupture.  Its  extent  is 
dependent  upon  the  degree  of  tension  to  which  the  membrane  was 
subjected  before  laceration  took  place.  At  the  body  of  the  uterus  the 
close  connection  between  the  peritonfeum  and  the  external  muscular 
layer  renders  a  separation  at  that  point  an  impossibility. 

In  the  case  represented  by  Fig.  223  the  jieritonsBum  was,  on  the 
other  hand,  dissected  away  anteriorly  by  effused  blood  as  far  as  the 
umbilicus.  Haenuitomata  are  the  rule  in  incomplete  ruptures ;  in 
complete  ones  they  are  also  found  in  cases  where  the  peritonieum 
has  been  late  in  giving  way — i.  e.,  after  a  cavity  of  coni^iderable  size 
has  been  formed  by  its  detachment.  The  borders  of  the  laceration 
are  ragged-  The  body  of  the  uterus  rises  high  up  in  the  abdominal 
cavity,  and  is  inclined  to  the  side  opposite  to  that  at  which  the  rupture 
has  taken  place. 

Symptoms  and  Diagnosis. — The  occurrence  of  rupture  may  some- 
times be  foreseen  and  guarded  against  by  the  early  recognition  of  exces- 
sive cervical  distention.  The  development  of  the  latter  is  possible  in 
any  case  of  obstructed  labor.  Unless  the  abdominal  walls  are  very 
thick,  the  boundary  between  the  body  of  the  uterus  and  the  thinned 
lower  segment,  in  the  form  of  a  transverse  pr  an  oblique  furrow,  may 
lie  made  out  by  palpation  through  the  abdominal  walls.  UjMn  the 
sides  the  round  ligaments,  even  between  the  pains,  have  the  feel  of 
tense  cords.  Usually  the  stretching  of  the  cervix  is  associated  with 
violent  ]>ain,  with  increased  rapidity  of  pulse,  and  an  anxious  expres- 
sion of  countenance. 

If  rupture  takes  place,  and  a  portion  of  the  child  is  extruded,  the 
uterus  inclint^s  to  the  opjiosite  eide,  and  often  vomiting  sets  in.  When 
the  rupture  takes  place  gradually,  violent  manifestations  are  excei>- 
tionaL  Tlie  pains  then  continue,  as  a  rule,  and  force  the  foetus  into 
the  abdominal  cavity. 

In  cases  of  sudden  rupture  the  paios  cease  instantly,  and  symptoms 
of  collapse  make  their  apjiearance.  Vomiting,  prostration,  the  cool 
skin,  the  rapid  pulse,  the  drawn  features,  all  point  to  internal  hiemor- 
rhage  and  shock.  Blood  flows  from  the  vagina,  and  the  ])rcscnting 
part  recedes  from  the  pelvic  brim. 

Certainty  in  diagnosis  is  reached  when  the  uterus  upon  palpation 
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is  found  t6  be  empty,  and  the  outlines  of  the  child  can  be  made  ont 
through  the  abdominal  coverings.  If  rupture  takes  i)Iuce  after  tb* 
presenting  part  has  become  fixed  in  the  pelvis,  internal  explunition 
is  often  out  of  the  question  previous  to  the  birth  of  the  child.  Fra- 
ally,  however,  the  existence  of  the  rent  is  easily  made  out  by  the 
examining  hand. 

The  pa*e4ige  of  the  child  through  the  opening  into  the  abdominal 
cavity  is  usual,  but  to  this  rule  there  are  exceptions.  I  have  seen  thn* 
cases,  two  complete  and  one  incomplete,  where  the  child  remained 
within  the  uterus  in  spite  of  the  existence  of  extensive  lacertitiuu. 

The  symptoms  of  incomplete  rupture  are,  at  the  time  of  its  occnr* 
rence,  of  less  severity  than  the  foregoing.  The  pain  and  collapse,  the 
cessation  of  uterine  contractions,  and  the  recession  of  the  presenting 
part  are  usually  absent.  Often  the  rupture  may  have  existed  for  some 
time  without  appreeiuble  phenomena  pointing  to  its  existence.  Tht 
frequent  pulse  is  the  mo.st  cuustiuit  sign.  As  incomploto  ruptures 
have  almost  always  a  lateral  situation,  large  vessels  are  apt  to  be  in- 
jured, and  tlic  internal  hjpmorrhage  to  be  j)rofuse. 

In  very  rare  cases  sub-peritoneal  emphysema,  due  to  the  entrance 
of  air  t)r  gases  arising  from  putrefaction,  may  be  recognized  b>  the 
band  or  by  the  ear  uii  the  anterior  surface  or  upon  the  sid*>s  of  t]u< 
ntorus,  and  extending  sometimes  into  the  iliac  regions. 

Treatment — Prophylaxis. — In  view  of  the  serious  prognosis  in  ca.H^ 
of  uterine  ruptun*.  the  question  nf  prophylaxis  is  one  of  pt>culiAr 
interest  and  importance.  The  outcome  of  Bandl's  demonstratidfl 
regarding  the  etiology  of  the  accident  is  to  place  in  a  clear  light  tlia 
responsibility  of  tlic  jihysician  for  its  occurrence.  If  it  can  not  aliraj's 
be  fi.>res«-n  and  prevented,  there  is  no  excuse  for  the  accident  when 
the  dcvclojimcnt  of  the  recognizable  conditions  which  load  to  if  h 
overlooked,  or  where  palpable  warnings  are  neglected. 

In  multipara?  with  contracted  ])elvos,  where,  as  a  con.-icquciicc  of 
previous  pregnancies,  the  ligaments  nre  lax  and  tlie  lower  segment  is 
soft  and  distensible,  it  is  desirable,  so  soon  as  the  child  is  viable,  to 
induce  premature  labor,  and  thus  to  diminish  the  disproportion  h^- 
tween  the  head  and  the  j)clvis. 

If  the  conditions  described  by  Bandl  b*^gin  to  develop  during  labar. 
lateral  obliquities  should  be  corrected,  either  by  placing  the  patient 
upon  the  side  t^  which  the  presenting  part  is  turned,  or  by  fixing  tJift 
uterus  with  compresses  and  a  bandage  in  the  median  line. 

If  the  recession  of  the  body  of  ihe  uterus  continues,  and  the  had 
is  movable,  version  should  be  performed,  provided  alwoy«  that  it  oan 
be  accomplished  without  violence.     In  the  introduction  of  the '     "* 
every  pains  should   be   taken  to  correctly  appreciate  the  adc 
strain  to  which  the  cervical  tissues  are  subjected.    When  on  f 
has  been  seized,  and  tractions  are  made,  the  contraction 
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separutos  the  body  from  the  lower  segment  ititerferea  alike  with  the 
desceiit  of  the  breech  and  the  ascent  of  the  head  into  the  fundua.  If 
rude  force  is  employed,  the  increased  pressure  that  tertiponirily  is  ex- 
erted upon  the  side  of  the  cervix  which  is  bulg^rd  by  the  presenting 
part  can  easily  give  rise  to  rupture.  To  avoid  any  unnecessary  strain 
during  version,)  counter-pressure  should  be  made  over  the  fundus  of 
the  utenis  by  a  trained  assigtjint,  while  the  operator  controls  the  di- 
rection of  the  hefwi  bv  means  of  his  free  hand  laid  upon  the  abdominal 
wall. 

If  the  head  is  fixed  in  the  pelvis,  the  forceps  is  usually  available. 
If,  however,  the  head  is  movable  and  version  contruindicuted,  the  for- 
ceps is  not  likely  to  help  thechild, 
and  IS  nearly  certain  to  injure  the 
mother.  In  a  few  eases  it  is  pos- 
sible to  press  the  head  into  the 
pelvis  by  force  exerted  with  the 
two  hands  from  above  the  pubea. 

If  craniotomy  becomes  neces- 
sary, Bandl  advises  seizing  the 
head  in  the  forceps  before  using 
the  perforator,  ae  even  moderate 
prespure  upward  in  the  tense  state 
of  the  cervix  may  lead  to  lacera- 
tion. 

In  neglected  shoulder  presen- 
tftiions,  pains  should  be  taken  t*^ 
I'Wcertain  whether  the  child  is  liv- 
ing before  performing  version. 
This  cm  at  times  be  accomplislicd 
by  passing  the  hand  upward  near 
the  shoulder  and  feeling  for  pul- 
sations of  the  cord,  in  all  ex- 
treme cases,  the  continued  retrac- 
tion of  the  uterus,  by  limiUng  the  plncentiil  ansi,  is  apt  to  produce 
fetal  asphyxia.  If  the  child  is  living,  the  condititms  are  usually  such 
that  version  can  still  be  performed,  provided  care  be  tjiken  at  the  same 
time  to  press  the  head  from  without  toward  the  uterine  axis.  Exces- 
6ivo  distention  of  the  cervix  develops  much  more  slowly  in  primipnrie 
than  in  women  who  have  had  previous  confinements.  If  the  child  is 
dead,  or  wh<«re  version  is  imj)racticable,  decapitation  should  be  era- 
ployed  to  release  the  patient  from  further  danger. 

Tn\L'       '    "'    •  the  Occurrence  of  Rupture. — If  niptnro  i.xpiispected 
t*>  h.T  .  ilie  (liild  thnuld  be  delivered  without  delay.     The 

ri.  deiiYcry  abould  be  Kelcct<>d  wiUi  Uie  view  to  enlarge  the 

op. .  '»  vertex  presentations,  if  the  di-^-*"^-- 


Fio.   SS4. — Botmction  in  n  cw«  of  sbouldor 
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is  clear,  it  is  advisable  to  perforate  and  extract  with  the  cranto- 
clast.  &6  the  child  is  rarely  Un'ii  alive  where  rupture  has  taken 
place. 

If  the  head  hjis  passed  through  the  rent,  if  the  o.s  is  diluted,  and  if 
the  feet  ai*e  felt  near  the  pelvic  brim,  the  withdrawal  of  the  child  by 
version  is  usually  etloctcd  witiiout  difficulty.  If,  however,  the  cerru 
is  rigid,  or  if  so  large  a  jjortion  of  the  fcetus  has  passed  into  the  |jeri' 
toneal  cavity  that  its  withdrawal  is  liable  to  increase  the  size  of  the 
laceration,  it  is  doubtless  better  to  incise  the  abdomen  at  the  lioea 
alba,  aud  deliver  through  the  artificial  opening.  Indeed,  it  is  a  quee- 
tion  whether  it  is  not  wise  to  perform  gastrotomy  in  all  cases  of  com- 
plete rupture,  even  where  delivery  by  the  natural  pasj^atres  bus  Iwtm 
accomplished,  provided  the  rent  does  not  close  with  the  contraction  of 
the  emptied  uterus.  It  may  he  fairly  stated  that  an  extensive  internal 
hiemorrhttge  is  necessarily  fallowed  by  the  deatli  of  the  patient.  As, 
however,  complete  rupture  is  jdmost  inevitably  followed  by  the  intra- 
peritoneal etTusion  of  bluod,  the  patient's  condition  is  thereby  reudered 
extremely  de3])erato.  Grtstrotomy  in  such  cases  enables  the  operutor 
to  cleanse  the  abdominul  cavity,  and,  if  necessary,  to  introduce  sutures 
as  a  means  of  preventing  furtlier  bleeding  from  the  uterine  wound. 
The  results  of  gjistrotoniies  performed  for  the  removal  of  the  child 
after  its  escape  into  the  abdomen  are  extremely  encotiraging — Tnuk'i 
statistics  .showing  76  jwr  cent,  of  recoveries,  those  of  Jolly  69  per 
cent.,  and  the  United  States  statistics,  collected  with  indefatigable 
zeal  by  Harris,  5.1 1 J  per  cent.  In  the  autopsies  I  have  witneaswl 
upon  women  who  have  died  from  rupture  after  delivery  by  the  n*t* 
nral  passages,  it  has  always  seemed  to  me  that  a  timely  ga&trotomj, 
performed  before  peritonitis  had  set  in,  would  have  afforded  a  good 
chance  of  saving  the  patient's  life. 

In  cases  where  the  rupture  is  incomplete,  or  where  the  uncertain^ 
as  to  the  extent  of  the  lesion  leads  the  physician  to  shrink  from  nb* 
dominal  sect  ion,  chits  in  the  vicinity  of  the  opening  should  be  removed 
with  the  hand,  firm  contruetions  should  be  excited,  and  the  uterus 
should  be  fixed  in  ]iosition  by  means  of  a  bandage  and  pads  of  cotton, 
and  dry  cold,  to  restrain  hjemorrhage  and  prevent  peritonitis,  ehoold 
be  kept  continuously  u]iplied  to  the  abdomen.  At  the  same  time  the 
usual  remedies  against  shock  and  collapse  should  be  adniitii.»t<Ti"d. 
according  to  the  necessities  of  the  patient. 

As  the  uterine  opening  luis  a  tt^ndency  to  speedily  elo*;o.  and 
death,  when  not  due  to  shock  or  loss  of  blood,  is  most  fre(|Qonlly 
result  of  the  septic  decomposition  of  retained  fluids,  a  priori  dminnge 
ought  to  prove  an  essential  aid  to  treatment.  Recent  teuouosMfl 
through  its  instrumentality  have  been  reported  by  Froromel,*  Moe» 

♦  Fkommel,  "7.ur  Acliologie  und  Therapie  der  Utenisniptur,"  "Zt6obr.  t  (kbuMltk 
und  Gjnuek.,"  Bd.  r,  Ucft  2. 
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bach,  Gniefe,  and  Felseureich.*  The  plan  recommended  by  the  latter, 
bjised  upon  the  experience  of  Giistav  Braun's  clinic,  consists  in  tak- 
ing a  lurgc-sized  piece  of  drainage  tubing,  and  bending  it  in  the  mid- 
dle 8o  aa  to  leave  the  extremities  of  equal  length.  A  largo  opening 
should  then  be  made  at  the  arch,  which  is  to  be  introduced  through  the 
point  of  rupture,  and  the  descending  branches  of  the  tube  should  be 
fastened  together  to  prevent  the  formation  of  a  bridge  of  tissue  be- 
tween them  during  the  process  of  healing.  The  upper  eud  of  the 
drainage  ajiparatos  should  be  passed  from  u  half-inch  to  an  inoh  be- 
yond tlio  torn  borders  of  the  uterine  wound,  and  the  lower  ends 
fctitched  with  silk  to  the  posterior  commissure.  Over  the  vulva  and 
the  apparatus  tiiere  should  be  jilaced  antisejitic  cotton,  which  should 
be  changed  several  times  daily.  After  the  first  forty-eight  houry,  by 
which  time  it  may  be  assumed  that  protective  adhesions  will  have 
formed  in  the  neighborhood,  a  regular  irrigation  of  tlie  wound  with  a 
two-per-cent.  solution  of  carbolic  acid  should  be  curried  out,  with  a 
view  to  prevent  a  septic  poisoning  from  the  decomposition  of  the  pas 
and  the  lochia. 

Rupture  limited  to  the  Peritoneal  Covering  of  the  Uterus.— This 
very  rare  form  requires  but  brief  mention.  In  all,  but  ten  cases  have 
been  reported.  It  occurs  under  apparently  normal  conditions,  with- 
out premonitory  symptoms.  It  is  supposed  to  be  duo  to  deficient 
elasticity  of  the  peritotueum,  and  may  take  place  during  either  preg- 
nancy or  labor.  Death  in  the  known  cases  resulted  from  internal 
haemorrhage,  from  peritonitis,  or  from  shock  (Spiegell)erg). 

Perforation  firom  Pressure. — In  studying  the  influence  of  the  con- 
tracted pelvis,  we  have  already  had  ucca.sion  to  consider  the  origin  of 
circumscribed  losses  of  substance  iu  the  uterus  due  to  the  pressure  of 
the  pelvic  walls.  In  the  present  connection  it  is  only  necessary  to 
state  that  they  are  more  frequently  followed  by  recovery  than  the 
ruptures,  in  favorable  cases  exudation  closing  the  opening,  and  the 
necrosed  tissue  passing  away  through  the  vagina. 

Lacerations  of  the  Vaginal  Portion  of  the  Cervix.— Lacerations  at 
the  OS  externum  of  moderate  extent  are  the  nearly  constant  concomi- 
tant of  physiological  labor.  The  "show"  of  monlldy  nurses  consists 
of  mucus  tinged  with  blood  furnished  from  the  slight  tears  wliich  are 
produced  during  the  pa.«;sage  of  the  head  through  the  cervical  orifice. 
At  times,  however,  these  lacerations  may  assume  a  jiathologicnl  im- 
portiince,  reaching  upward  to  the  vaginal  junction,  or  even,  in  extreme 
cases,  stretching  outward  through  the  upper  portion  of  the  vagina. 
At  the  time  of  their  occurrence,  they  give  rise  to  no  special  symptoms. 
After  the  birth  of  the  child,  they  may  become  the  source  of  poftf-pnr- 
tuni  ha-morrhage,  or  they  may  interfere  with  involuti<m,  and  during 

*  Fklsxnrkicb,  "Beitntg  zur  Thcrapie  der  Utcrusruptur,"  "Arch,  f.  GyoBck.,"  Bd. 
zvii,  Ucfl  3. 
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childbed  erpose  the  patient  to  tlie  riifks  of  infection.  In  ait<?T*Hfe 
they  furnish  the  foimdatiou  of  a  multitude  of  uterine  disorders  (Em- 
met).  They  occur  most  frequently  in  primipane,  especially  elderly 
ones ;  in  oedema  of  the  cervix  ;  in  cases  where  the  nuterior  Up,  pushed 
downward  by  the  occiput,  is  caught  between  the  head  and  the  pubic 
walls,  and  thus  is  prevented  from  retracting  simultaneouijly  witli  tlie 
posterior  lip  ;  and  as  a  consequence  of  obstetrical  o|>erations.  Severe 
lacerations  extending  above  the  vaginal  junction  are  most  frequenlljr 
produced  in  pelvic  deliveries,  where  the  head  is  extracted  by  foree 
through  an  imperfectly  dilated  os. 

Most  commonly  these  lacerations  follow  a  longitudinal  direction. 
In  rare  cases,  where  there  is  extreme  rigidity  of  the  os  externum,  or 
where,  after  the  cH^cajje  of  the  amniotic  lluid,  the  head  distends  the  an- 
terior lip  without  pressing  upon  the  ob,  a  transverse  rent  may  occnr 
tlirough  which  the  child  may  pass.  Sometimes  a  longitudinal  h%r 
may  be  combined  witli  oiu>  running  transversely,  the  lip  then  hanging 
by  a  pedicle  to  the  uterus,  or  ihe  entire  lip  may  be  torn  off.  Isolated 
cases  of  so-called  annular  laceration  liave  been  reported,  where  the 
transvei-se  rent  has  extended  through  the  whole  vaginal  portion,  so 
thai  tlie  lower  segment  has  been  detached  in  the  form  of  a  ring. 

In  mldition  to  the  ordinary  princijiles  which  should  govern  the 
management  of  every  labor,  Bandl  lays  great  stress  upon  the  poshing 
ufj  id  the  confined  anterior  liji  as  an  important  (jrophylactic  measure. 

Ihemorrhuge  due  to  cervical  laceration  should  Ijc  controUeil  by 
cold-water  injections,  by  plugs  of  cotton  steeped  in  the  solntion  of  the 
persulphate  of  iron  and  applied  through  the  speculum  directly  to  the 
bleeding  point,  or,  siill  better,  by  closing  the  rent  with  silver  sutnrM. 
The  latter  plan,  wliich  ap[)ears  U*  have  been  first  successfully  tried  by 
Profesigor  Montrose  A.  Fallen,*  has  of  late  years  come  into  general 
favor.  In  view  of  the  bad  light  by  which  the  o(>erution  has  usnidly 
to  be  performed,  the  suggestion  of  Sehroeder,  to  draw  tlie  cervix  with 
the  Tolsella  forceps  outside  the  vulva,  while  an  assistant  jiushes  the 
uterus  down  into  the  pelvis  from  above,  is  worthy  of  being  borne  in 
mind.  With  the  wounded  parts  thus  exposed,  moreover,  the  n>|ian»- 
tive  operation  advocated  {tresents  scarcely  appreciable  difhciilties  to 
even  the  least  surgical  of  attendants. 

If  no  haemorrhage  occurs,  cervical  lacerations  are  rarely  rccogniied 
except  by  physicians  who  take  pains  to  invarialdy  investigate  tlw 
posf-partum  condition  of  every  patient.  As  a  rule,  they  heal  nipidlj 
during  involution.  Perfect  cleanliness,  maintained  by  the  free  UAecl 
carbolized  washes,  promotes  the  healing  process,  and  is  a  safegiund 
against  the  inllammations  of  the  contiguous  connective  tissue  and  peri* 
tonjeum  which  ari.'-e  from  iufection. 


*  pAi.tJ:.'*,  "  Accidents  of  Parturilion  requiring  Surgical  Treatment,"  *' 
LouUvilk*  Med.  Jour.,"  Maj,  1874. 
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Lacerations  of  the  Vagina. — Vugiiial  lacerations  vary  in  gravity 
jiccording  to  their  extent  ami  j)osition,  lu  the  upper  part  of  the  canul 
they  are,  as  a  rule,  continuous  with  ruptures  begun  in  the  uterna 
or  in  the  vaginal  portion.  In  contracted  pelves,  where,  owing  to 
excessive  retnu'tion,  the  head  iUU  the  vagina  without  entering  the 
pelvic  brim,  isolated  lacerutions  uf  the  vagina  may  follow  the  same 
general  causes  as  those  which  give  rise  to  rupture  of  the  uterna.  Per- 
haps the  most  common  vaginal  lesion  is  that  produced  by  the  un- 
guarded blades  of  the  forceps  when  applied  diagonally  in  plaoe  ol 
directly  to  the  sides  of  the  child's  head. 

In  most  cases  these  lacerations  heal  speedily  without  serious  symp- 
toms, provided  cleanliness  be  maJntaiucd  from  the  fir.st.  Lacerations 
of  the  fornix  only  are  of  great  importance  on  account  of  their  pro.vim- 
ity  to  the  peritona>nm,  and  because  of  the  exposure  of  the  parametri- 
um to  septic  absoq)tion.  The  immediate  demure,  therefore,  of  these 
tents  with  silver  sutures  ought  to  be  attempted.  Owing  to  the  laxity 
of  the  tissues,  the  diflicultics  of  reaching  the  wound  are  not  excessive, 
while  the  dangers  to  he  forestalled  are  of  a  peculiarly  threatening 
character. 

The  origin  and  nature  of  fis^tulous  communications  with  the  blad- 
der and  the  rectum  have  already  been  considered  ii.  connection  with 
the  pathology  of  labor.  Resulting  for  the  most  part  from  necrosis 
due  to  pressure,  they  are  rarely  the  immediate  sequelw  of  childbirth, 
the  sloughing  of  the  dead  tissue  taking  p]:ice  during  the  course  of  the 
l>uerpenil  period.  The  treatment  iu  such  cases  belongs  properly  to 
the  domain  of  gyna?eology.  The  closure  by  suture  is  only  available  as 
a  plan  of  treatment  in  cases  whei*e  complete  laceration  through  the 
tissues  into  the  neighboring  organs  takes  place  during  labor^  as  the 
consequence  of  rudely  performed  obstetrical  operations. 

Lacerations  at  the  Vaginal  Orifice. — Owing  to  the  small  size  of  the 
vaginal  orifice,  tears  through  the  mucous  membrane  and  erosions  of 
the  vulva,  and,  in  primifiaiw,  the  rupture  of  the  frenulum,  are. to  be 
accounted  as  the  almost  inevitable  consequences  of  childbirth.  They 
are  the  principal  cause  of  the  external  soreness  exjwrienced  after  labor. 
In  healthy  localities  they  heal  rapidly,  and  are  of  but  trivial  impor- 
tance. The  healing  process  is,  even  in  simple  cases,  promoted  by  the 
use  of  warm  disinfectant  douches.  Of  greater  moment  are  deep  peri- 
neal lacerations  and  those  of  the  vestibulum. 

Lacerations  of  the  Vestibtiliun. — Tears  limited  to  the  mucous  mem- 
brane are  usually  found  after  labor  at  the  sides  of  the  clitoris.  In 
exceptional  cases  these  tears  may  involve  the  underlying  erectile  ti^ue 
(bulbs  of  the  vestibule),  and  become  the  source  of  profuse  or,  when 
overlooked,  even  of  fatal  haemorrhage.  The  blood,  which  may  lie 
either  venous,  arterial,  or  of  mixed  origin,  spurts  in  jets,  or  oozes  as 
from  a  eoaked  apouge.     The  recognition  of  the  leflion  is  easy  upoD 


id^ 


THE  PATHOLOGY   OF   LABOR. 


inspection.  It  should  always  be  thonght  of  a.?  a  possible  canse  of  ptui- 
parlurn  haDiuorrJiage  iu  every  case  where  the  flow  continues  uf ter  the 
contraction  of  the  uterus. 

The  bleeding  may  be  temporarily  Hrrested  by  the  pressure  i»f  the 
finger  until  the  expulsion  of  the  jilaceuta.  Ligatures  to  the  blet'dltig 
Teasels,  owing  to  the  complexity  of  the  structures,  are  of  no  avail. 
In  slight  cases  a  stream  of  cold  water  is  a  sufficient  ha?mostatic.  In 
others,  the  bleeding  requires  to  lie  checked  by  one  or  two  deep  sahirrs 
introduced  so  as  to  bring  tlie  torn  surfaces  into  apposition.  If  the 
bleeding  appears  to  come  from  one  or  two  points,  {\\^  pinces  himoHn- 
tiques  are  of  service.  Styptics  and  astringents  are  usually  effective, 
but  they  possess  the  drawback  of  augmenting  the  pain  and  soreness. 

Lacerations  of  the  PerinaBum.— 1  n  the  chapter  ujwn  the  "  Manage- 
ment of  Normal  Labor,"  the  nature,  origin,  and  prdvention  of  perinunl 
lacerations  have  already  been  considered.  The  diagnosis  is  made  bv  a 
cni'eful  inspection  of  the  genita!  organs  after  delivery.  TJio  extent  of 
the  lesion  is  estimated  by  including  the  recto-vaginal  septum  between 
the  thumb  and  index-finger. 

The  treatment  of  ])erinea!  laceration  consists  either  in  keeping  the 
woman  in  bed  until  the  wounded  surfaces  cicatrize,  or  in  brin^^ing  i\w 
parts  into  apposition  by  means  of  sutures,  with  the  intent  to  secure 
primary  union.     The  first  plan  is  euflScient,  if  the  wound  be  of  slight 
extt^nt.     If,  however,  the  rupture  extends  to  the  sphincter  ani.  and 
involves  the  entire  perinea!  body,  the  vagina  is  left  without  support, 
rectocele  or  cystocele  ensues,  the  uterus  sinks  downward  and  become* 
displaced  backward,  and  in  the  end  prolapsus  is  apt  to  result.     If  the 
sphincter  ani  and  the  recto-vaginal  wall  are  involved,  inability  to  re- 
strain the  liowels  adds  to  the  discomfort  of  the  patient.     This  gequenec 
of  symptoms,  so  familiar  to  gynjecologists,  forms  an  iirgeut  plea  for 
the  resort  to  surgical  moans  to  repair  the  injury.     Only  a  very  credu- 
lous perswn  really  believes  that  he  ha-s  witnessed  union  by  first  int«n* 
tion  in  extensive  ruptures,  as  the  result  of  tying  the  knees  together 
and  enjoining  rest  upon  the  side.     The  action  of  the  trausversi-peri- 
ufiei  muscles  tends  to  draw  the  torn  surfaces  apart.     Moreover,  th« 
necessity  of  separating  the  knees  in  passing  urine,  and  to  enable  the 
nurse  to  cleanse  the  genitalia,  makes  it  impossible  to  keep  thera  in 
contact  for  any  lengthened  period. 

To  the  immediate  operation  there  is  no  valid  objection.  It  is  not 
difficult,  it  is  not  extremely  painful,  and  its  jwrformance,  agamic, 
diminishes  the  risk^  of  iufeetion  and  shortens  the  pnerjx-nil  pcri(»d. 
It  is  true  that  the  object  aimed  ut  may  not  bo  attained.  In  jirivate 
practice,  however,  failure  is  the  exception.  The  argument  ihi'  '^•^ 
operation  is  in  itself  a  confession  does  not  deserve  discus-ion. 

For  its  ]>crforniance  the  patient  should  lie  upon  her  back»  with 
hips  well  over  the  edge  of  the  bed.     Two  assistaiits  to  }i«.M   r1 
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are  of  great  convenicTice,  In  operations  requiring  the  introduction  of 
not  more  than  three  or  four  sutures,  anaesthesia  may  he  dispensed 
with.  In  lengthy  operations,  such  as  are  necessitated  by  lacerations 
extending  up  the  posterior  vaginal  wall,  ether  should  be  given  in  place 
of  chloroform,  and  its  administration  should  be  intrusted  to  an  exj^eri- 
enced  person  only.  It  can  not  be  t<io  often  repeated  that  anajsthesia 
after  labor  calls  for  the  exercise  of  extreme  caution. 

The  wound  sliould  be  prepared  by  carefully  washing  away  blood 
and  clots  with  warm  carbolized  water,  and  by  removing  shreddy  por- 
tions with  scissors.  For  lacerations  not  extending  through  the  sphinc- 
ter ani  I  uao  Peaslce's  needle,  which  is  furnished  with  an  eye  at  the 
point,  and  is  set  in  a  wooden  handle.  It  possesses  the  advantage  of 
strength,  a  quality  of  no  mean  im{>ortance  in  making  the  circuit  of 
the  redundant  tissues  with  which  we  have  to  deal  after  labor.  I  use 
the  silver  suture,  and  after  repeated  trials  have  not  been  able  to  eou- 
vince  myself  that  it  can  be  equally  well  replaced  by  silk. 

The  first  suture  should  be  passed  just  in  front  of  the  anus.  It 
should  be  entered  and  brought  out  about  a  half-inch  from  the  rupt- 
ured borders.  The  others  should  foUow  at  frotn  one  third  to  one  half 
inch  intervals.  Each  suture  should  make  the  entire  circuit  of  the 
wound.  This  can  be  readily  accompli.«hed  by  guiding  the  point  of 
the  needle  through  the  residue  of  the  perinea!  body  with  two  fingei"s 
in  the  anus  and  with  the  thumb  upon  the  vaginal  surface.  To  secure 
a  stronger  hold  for  the  last  suture,  the  needle  should  be  made  to  enter 
the  vagina  above  the  upper  angle  of  the  rent,  and  the  wire  should  be 
made  to  traverse  a  portion  of  undenuded  tissue  lx>fore  completing  the 
circuit.  In  closing  the  wound,  great  pains  must  be  taken  not  to  twist 
the  sutures  too  tightly,  as  in  that  case  they  are  apt  either  to  cut  out 
or  to  produce  sloughing. 

Sometimes,  in  renta  extending  through  the  sphincter  ani  and  the 
recto-vaginal  8e|)tura,  the  simple  perineal  sutures  will  etfect  a  satisfac- 
tory union.  Thus,  in  a  patient  at  the  Emergency  Hospit4il,  with  a 
laceration  extending  nearly  to  the  cervix,  and  whose  condition  pre- 
cluded a  lengthy  operation,  I  obtained  an  excellent  result  by  passing  a 
single  wire  above  the  angle  of  the  wound,  and  twisting  the  ends  out- 
side the  perinaenm.  iVs  a  rule,  however,  it  is  desirable  to  adjust  the 
edges  with  great  care,  first  closing  the  rent  upon  the  rectal  side,  then 
^winging  together  the  split  in  the  mucous  membrane  upon  the  vaginal 
side  with  transverse  sutures,  and  finally  bringing  the  lower  borders  of 
the  perinseum  together  by  a  separate  operation.  This  disposition  is 
the  so-called  triangular  suture  of  Simon.*  It  requires  tine  needles,  « 
needle-holder,  an  adjuster,  a  wire-twister,  and,  in  fact,  all  the  para- 
;)hornalia  of  the  gyna>colngist.     The  length  of  the  operation  renders 

*  Vldt  Ojuuuam's  escellont  pspur  entitled  "  T)ie  Ubst«iric  TrcAiiuoat  of  the  Peri- 
"  •".  Jrtur.  of  ObaWrt.,"  April,  IB80. 
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necessary  an  anspsthetic,  which  ehouUl  be  ether  rather  than  chloro- 
form. The  disgusting  condition  of  a  patient  witli  laceration  through 
the  recto-vaginal  sopvum.  where  the  healing  process  has  been  the  re- 
sult of  granulation,  justities  the  attempt  to  secure  immediate  union. 

The  rcquiremeut^  in  the  way  of  after-treatment  are  very  simple. 
The  urine  should  be  drawn  every  four  to  six  hours  with  a  catheter, 
until  the  patient  is  able  to  pass  her  water  epontaneou!*ly  ;  the  bowek 
should  be  ke]it  open  with  salines  ;  and  the  knees  should  be  tied  loose- 
ly, to  remind  the  woman  of  the  desirability  of  keeping  them  in  con- 
tact. A  little  opium  may  be  given,  if  the  pain  experienced  is  consid- 
erable. Pain  in  childbed  from  any  cau^e  helps  to  depress  the  vitality. 
The  perineal  putures  should  be  left  a  week  in  siiu.  Many  promising 
cases  are  spoiled  by  removing  the  sutures  too  early.  The  vaginal 
sutures  may  be  allowed  to  remain  until  the  external  anion  is  suffi- 
ciently solid  to  permit  the  introduction  of  the  speculum.  Cat-gut 
sutures  for  the  rectum  are  to  be  preferred  when  tliey  can  be  obtjiined, 
as  they  obviate  the  necessity  of  future  removal. 

For  the  more  superficial  lacerations  of  the  perinajum  the  xerre* 
fines  invented  by  Vidal  de  Cassis,  and  extensively  used  in  Vieima,  have 
been  warmly  advocated  in  this  country  by  Professor  M.  D.  Mann,* 
and  by  (Jarrigues.f  My  own  experience  with  them  has  not  been  fort- 
unate, but  the  better  results  from  their  use  in  the  hands  of  their  sup- 
porters recommend  thcni  to  trial. 

Thrombus  of  the  Vagina  and  Vulva. — Ilsemon-hagic  effusions  into 
the  external  organs  of  generation  occur  with  greatest  frequency  in  the 
labia  majora,  more  rarely  in  the  labia  minora,  and  occasionally  b^ 
tween  the  suporticial  and  median  faseite  of  the  perinai'um.  These 
extravasations  may  form  tumors  beneath  the  subcutaneous  or  snbuia- 
cons  tissues  of  the  vulva  or  vagina,  which  vary  in  size  from  that  of  a 
hen's  egg  to  that  of  a  child's  head.  As  a  rule,  the  blood  is  ptiured 
out  into  the  cellular  tissue  seated  below  the  diaphragm  of  the  pelvis. 
The  extravasation  may,  however,  stretch  upward  along  the  vagina  to 
the  cellular  tissue  of  the  uterus,  then  posteriorly  beneath  the  ]ierito- 
no^um  to  the  kidneys,  and  around  in  front  to  the  navel  and  laterally 
to  the  iliac  fossio  (Winckel).  The  source  of  the  hasmorrhage  may  be 
venous  or  arterial.  The  vessel  from  which  the  hajmon-hage  takes 
place  is  usually  situated  in  the  lower  portion  of  the  vagina ;  in  Iws 
frequent  ca'^es,  in  the  vulva. 

Symptoms. — The  firet  sensation  experienced  at  the  time  of  tbp 
rupture  is  usually  one  of  intense  pain,  proportioned  to  the  size  of  the 
tumor  and  the  rapidity  of  its  formation,  though  in  a  case  Tiitnessed 
by  Professor  Barker  J  this  symptom  was  absent.     As  the  effusion  oon- 

•  Ma!«n,  "  The  ImnKHjiatc  Trentment  of  Superficial  Rapture  of  the  Fc-rineam,"  "  Aa. 
Joar.  of  Obgtel.,"  Novcinbcr,  1874. 

f  GAXRior£s,  Ux:  eit.  \  Babeer,  "  Puerpertd  DiMtaw^"  p.  S8. 
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tJQues,  swelling  of  the  vulva,  usually  n[>nn  one  side,  results,  and  the 
skin  becomes  blue  and  nearly  translucent.  The  patient  complains 
of  pain,  and  feels  faint,  while  her  lips  and  cheeks  grow  white.  If 
the  sac  contains  fluid  blood,  fluctuation  is  detected  ;  after  coagiiltt- 
tion  the  tumor  lias  a  soft,  boggy  feel.  If  the  tension  increases,  the 
skin  may  yield,  the  blood  and  coagnla  escape,  and,  if  no  means  be 
adopted  to  arrest  the  h£emorrhage,  the  patient  may  die  in  a  few  min- 
utes from  acute  ansmia. 

If  the  thrombus  bo  of  small  size  and  situated  low  down,  the  after- 
symptoms  may  be  of  slight  importance.  The  fluid  may  be  absorbed, 
the  walls  of  the  cavity  unite,  and  the  tumor  disappear  entirely. 
Tumors  of  larger  size  produce  symptoms  referable  to  pressure,  such  ua 
back-ache,  rectal  obstruction,  and  ischuria.  The  vagina  may  be  so 
narrowed  as  scarcely  to  permit  the  passage  of  the  finger.  Kupture,  if 
not  immediate,  txsually  occurs  spontaneously  in  the  course  of  a  few 
days,  and  is,  as  a  rule,  preceded  by  necrosis  of  u  portion  of  the  de- 
tached mucous  membrane.  The  most  frequent  point  of  spontaneous 
rupture  is  at  the  junction  of  the  largt-r  and  smaller  labium.  If  the 
necrosed  tissues  become  gangrenous,  death  from  septicajraia  may  result. 
Wiuckel  *  sums  uj)  the  various  terminatiouH  of  thrombus  as  follows  ; 
1.  Death  from  luemorrhage,  with  or  without  precedent  rupture;  8. 
Death  from  decomposition  of  the  sac-contents,  with  consecutive  sop- 
ticfemia  or  septico-pya^mia,  most  frerpiently  after  rupture  or  opening 
of  the  sac  ;  3.  Rapture  and  recovery  ;  4.  Kupture,  with  formation  of 
fistuljE ;  6.  AbsorjJtion  without  rupture,  followed  by  recovery. 

Diagnosis. — The  diagnosis  is  simple.  The  rapid  development  and 
increase  of  the  tumor,  its  bluish  color,  its  elastic  or  fluctuating  char- 
acter, the  shaqi  pain,  and  the  acute  anjemia,  occuiTing  indeix-ndently 
o(  uterine  hasmorrhage,  sutTicieutly  point  to  a  sanguineous  etfusiou 
into  the  subcutaneous  cellular  tissue.  The  extent  of  the  tumor  must 
be  determined  by  rectal  and  vaginal  exploration.  It  is  only  at  the 
beginning  that  it  will  be  found  possible  to  aecertain  the  seat  of  the 
hemorrhage,  whether  in  the  Tulva,  vagina,  orperimeum.  Sometimes, 
after  rupture  and  the  discharge  of  the  clots,  the  bleeding  vessel  may 
be  detected. 

Etiology. — The  formation  of  the  thrombous  tumor,  with  rare  excep- 
tion.*!, takes  place  during  or  .shortly  sifter  labor.  If  the  vessel  rupture 
in  advance  of  the  presenting  part,  the  effusion  may  be  immediate  and 
furnish  an  obstacle  to  delivery,  or  the  descent  of  the  fo»tus  may  check 
the  ha'morrhage  for  a  time,  to  break  out  afresh  after  the  labor  is  ended. 
In  rupture  duo  to  necrosis  consequent  upon  pressure,  the  ha?morrhage 
di>es  not,  of  course,  fake  place  until  sloughing  occurs.  Rupture  may 
follow  excessive  straining,  rapid  dilatation  of  the  genital  canal,  or 
direct  injuries     A  varicose  condition  of  the  veins  dooa  not,  afi  would 

•  Wuccra.,  "  ni.-  Pill'  ''•eheubcttd,"  2t*  Aufltgc,  p.  182. 
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duoed  into  the  vagina  and  distended  with  ice- water.  The  hydrostatic 
pressure  rarely  requires  to  be  maintained  for  longer  than  half  a  day, 
daring  which  time  it  should  be  repeatedly  removed  for  a  few  momenta 
to  allow  the  vagina  to  h:  cleansed  by  disinfectant  injections.  The 
uriue  should  be  drawn  with  a  catheter  during  the  first  forty-eight 
hours,  as  every  straining  effort  is  to  be  carefully  guarded  against.  A 
tampon  of  linen  rags,  or  of  cotton,  is  inadmissible  on  account  of  the 
tendency  it  possesses  to  excite  rapid  decomposition  in  the  luchial  dis- 
charges. Immediate  opening  of  the  thrombus,  followed  by  emptying 
the  sac,  and  tilling  the  cavity  with  lint  soaked  in  astringent  solutions, 
are  measures  which  should,  on  account  of  the  suppuration  likely  to  be 
thereby  excited,  be  reserved  for  eases  where  milder  procedures  have 
proved  ineffective. 

The  ultimate  opening  of  the  sac,  aft«r  the  hiemorrhagc  has  once 
been  arrested,  is  rarely  to  be  avoided.  Still  cases  are  on  record  where 
tumors  the  size  of  a  man's  tist  have  disappeared  by  absorption.  Aa 
ibis  ia  the  most  favorable  mode  of  termination,  every  effort  should  be 
made  to  secure  such  a  result-  To  this  end  quiet  should  be  enjoined, 
cold  should  be  employed,  and  pain  should  be  subdued  by  opiates.  If, 
however,  the  tnraor  increases  in  size,  the  skin  becomes  greatly  discol- 
ored, and  vesicles  form  upon  its  surface,  it  is  better  to  anticipate 
threatened  gangrene  or  rupture  by  incision.  If  the  circumstances  per- 
mit of  delay,  it  is  better  to  wait  three  to  four  days  to  make  euro  of  the 
stoppage  of  bleeding.  The  best  point  for  laying  open  the  tumor  is 
upon  the  inner  surface  of  the  labium  majus.  The  incision  should  be 
two  to  three  inches  in  length.  In  the  subpicquent  treatment  of  the 
cavity,  disinfection  should  be  scrupulously  itructiced. 

Rupture  of  the  Pelvic  Articulations.*— Rupture  of  the  pelvic  artic- 
ulations may  take  place  sjiontaneously  where  either  inflammation  or 
excessive  relaxation  of  the  joints  exists  at  the  time  of  labor.  More 
commonly  it  is  the  result  of  difficult  forceps  operations  performed  in 
cases  of  contracted  pelves.  The  risk  of  the  occurrence  of  this  accident 
is  especially  great  when  the  forceps  is  applied  to  the  head  at  the  brim 
and  forcible  tractions  are  made  in  a  direction  anterior  to  the  pelvic 
axi.a. 

The  Bvmphysis  is  the  articulation  which  is  principally  exposed  to 
this  form  of  injury,  though  it  is  obvious  that  no  increase  in  the  capaci- 
ty of  the  pelvis  consequent  upon  the  separation  of  the  symphysis  is 
possible  without  simultaneous  rupture  of  at  least,  one  of  the  sacro-iliac 
aynchoudroses.  At  the  symphysis  the  rupture  is  apt  to  be  com]>lete, 
at  the  synchondroses  the  rupture  is  usually  confined  to  the  anterior 
surface.     It  may  take  place  in  the  median  line,  or  upon  the  side,  bo- 

•  AaLVELD,  **  Die  Verlet«un,!*cn  dcr  Bcctcengiolenke  wihrend  d.  Geburt  und  im  Wo- 
chenbetl,"  Schmidt's  "  Jahrbuchcr,"  BJ.  16»,  1S76,  p.  185;  Spiegelbl-ro,  "  Lehrbuch," 
p.  686. 
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nattirally  be  inferred,  especially  predis'pose  to  the  oecurrcnco 
accident.     Thus,  it  was  present  in  but  six  of  tlie  fifty  cages  collected 
by  Winckel. 

Prognosis. — The  prognosis  of  vugiual  thrombus  is  ecrious.  Deneox 
reported  twenty-two  deaths  in  sixty  cases,  a  mortalit}'  evidently  ex- 
cessive ;  Wiuckel  reported  six  deaths  in  fifty  cases  ;  Barker  reported 
two  deaths  in  twenty-two  cases ;  and  Scanzoni  one  death  in  fifteen 
cases.  But  statistics  like  these  are  apt  to  give  rise  to  a  misleading  im- 
pression. A  tlirombufl  per  »e  is  rarely  a  dangerous  complication.  It 
may,  however,  become  so  either  because  after  rupture  no  means  one 
adopted  to  limit  the  amount  of  hsemorrhage,  or  because,  in  nnhealUij 
localities,  the  tense  mi'mbnuie  covering  the  tumor  is  liable  to  become 
gangrenous,  and  the  vast  vagiiud  wuuud  furnishes  at  once  a  congenial 
soil  for  the  multiiilication  of  Hcptic  germs,  and  an  absorbent  surface 
by  which  the  septic  jjoison  generated  is  alTorded  a  ready  entry  into 
the  adjacent  cellular  tissue.  Thus,  Barker  reports  nine  cases  in  private 
practice,  in  uU  of  which  the  patients  recovered.  Of  thirteen  cosee  in 
hospital  practice,  two  patients  died  of  puerperal  fever.  The  progno- 
sis is  likewise  less  favorable  in  cases  where  there  exists  at  the  bum 
time  extensive  aeitaration  of  the  peritonajura. 

Treatment. — The  conditions  of  successful  treatment  are.  rcstrictioB 
of  the  hajmorrbage  and  the  prevention  of  BCptica^mia.  Early  recog* 
nition  of  the  accident  is  very  desirable. 

So  soon  as  effusion  is  recognized  the  forceps  should  be  applied,  and 
the  head  should  be  extnictod  as  s])eedily  as  is  consistent  with  the 
preservation  of  the  integrity  of  the  maternal  tissues.  To  quote  fn>in 
IVofessor  Barker's  excellent  treatise  :  "  The  exciting  cause  of  the  ac- 
cident is  the  arrest  of  the  circulation  by  the  mechanical  pivs-surc  of 
the  presenting  part  of  the  fcetus.  The  sooner  the  prcfesure  is  removed 
the  sooner  the  danger  will  be  over,  and  the  I&ss  will  be  the  injury  to 
the  parts."  Moreover,  as  we  have  seen,  the  head  in  its  descent  acta  as 
a  tampon,  by  means  of  wliich  the  haemorrhage,  whether  external  or  in 
the  submucous  tissue,  is  temporarily  held  in  check.  If  the  tumor 
in  advance  of  the  head  is  so  large  that  the  delivery  can  not  be  aceom- 
plisihed  without  impairing  the  vitality  of  the  sac-walls,  the  daugex 
should  be  averted  by  incising  the  thrombus  and  turning  out  the 
coagula. 

Haemorrhage  after  the  birth  of  the  child  is  apt  to  be  very  profiwc, 
especially  if  the  sac  has  been  opened  cither  by  spontaneons  ruptnrr  of 
its  coverings  or  with  tlu'i  knife.  So  long  as  the  sac-walls  are  intact,  the 
pent-up  blond  exercises  a  considerable  pressure  upon  the  bleeding  ves- 
seL  For  tbia  reason  it  is  well  to  cover  an  opening,  if  one  happens  to 
have  formed,  witli  lint  soaked  in  a  solution  of  one  of  the  }K'r-siilt«  o( 
iron.    The  continuance  of  internal  haemorrhage  should  then  '  I'd 

by  means  of  a  water-bag  (a  large  Barnes  dilator  will  fiut 
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duced  into  the  vagina  and  distended  with  ice-water.  The  hydrostatic 
pressure  rarely  re(iuire8  to  be  maintained  fur  longer  than  half  a  day, 
during  which  time  it  should  be  rej^atedly  removed  for  a  few  moments 
to  allow  the  vagina  to  b_^  cleansed  by  disinfectant  injections.  The 
urine  should  be  drawn  with  a  catheter  during  the  first  forty-eight 
houra»  as  every  straining  effort  is  to  be  carefully  guarded  against.  A 
tampon  of  linen  rags,  or  of  cotton,  is  inatlmissible  on  uccoiitit  of  the 
tendency  it  possesses  to  excite  rapid  decorajiosition  in  the  lochia!  dis- 
charges. Inimediato  oixining  of  the  thrombus,  followed  by  emptying 
the  sac,  and  tilling  the  cavity  with  lint  soaked  in  astringent  solutions, 
are  measures  wliich  should,  on  account  of  the  Bup]nirution  likely  to  be 
thereby  excited,  be  reserved  for  cases  where  milder  procedui-es  have 
proved  ineffective. 

The  ultimate  opening  of  the  sac,  after  the  hemorrhage  has  once 
been  arrested,  is  rarely  to  be  avoided.  JStill  cases  are  on  record  where 
tumors  the  size  of  a  man's  fist  have  disappeared  by  absorption.  As 
this  is  the  most  favorable  mode  of  termination,  every  effort  should  be 
made  to  secure  such  a  result.  To  this  end  quiet  should  Ik.'  enjoined, 
cold  should  be  employed,  and  puin  should  be  subdued  by  opiates.  If, 
however,  the  tumor  increases  in  size,  the  skin  becomes  greatly  discol- 
ored, and  vesicles  form  n]M>n  its  surface,  it  is  better  to  anticipate 
threatened  gangrene  or  rupture  by  incision.  If  the  circumstances  per- 
mit of  delay,  it  is  better  to  wait  three  to  four  days  to  make  sure  of  the 
stoppage  of  bleeding.  Tlie  best  point  for  laying  open  the  tumor  is 
npon  the  inner  surface  of  the  labium  majiis.  The  incision  should  be 
two  to  three  inches  in  length.  In  the  subsotpicnt  treatment  of  the 
cavity,  disinfection  shouhl  lie  scnipulou.*ly  practiced. 

Rupture  of  the  Pelvic  Articulations.* — IJupture  of  the  pelvic  artio- 
ulatious  may  take  place  spontiineously  where  either  inflammation  or 
excessive  relaxation  of  the  joints  exists  at  the  time  of  labor.  More 
commonly  it  is  the  result  of  ditKciilt  forceps  operations  performed  in 
cases  of  contracted  pelves.  The  risk  of  the  occurrence  of  this  accident 
is  especially  great  when  the  forceps  is  ai>plied  to  the  head  at  the  brim 
and  forcible  tractions  are  made  in  a  directiou  anterior  to  the  jielvic 
axis. 

The  symphysis  is  the  articulation  which  is  principally  exposed  to 
this  form  of  injury,  though  it  is  obvious  that  no  increase  in  the  cai>aci- 
ty  of  the  pelvis  consequent  ujmn  the  separation  of  the  symphysis  is 
possible  without  simultaneous  rupture  of  at  least  one  of  the  sacro-iliao 
synch ondrose;*.  At  the  symphysis  the  rupture  is  apt  to  be  complete, 
at  the  synchondroses  the  rupture  is  usually  confined  to  the  anterior 
surface.     It  may  take  place  in  the  median  lino,  or  upon  the  side,  be- 

♦  .\nLrKt.D,  "  Pie  Verlctmnpcn  der  Gockengelcnlco  w&hrcnd  4.  G^lmrt  iind  iin  Wa- 
nbett,"  Schmidt's  "  Jnhrbucber,"  Bd.  16»,   1876,  p.  18&;  Siieoelbkro,  "  Lihrbucb," 
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twoen  the  cartilage  and  the  i»ubic  bone.  If  the  injurv  be  slight.,  (h( 
synovial  cjivity  of  the  syniphy.sis  may  n«t  bo  injuretL  At  the  synchoo- 
droscs,  opening  of  the  joint-cavity  is  inevitable,  An  exceesivo  degrn 
of  the  lesion  is  accompanied  by  laceration  of  the  vugiua,  the  bladder, 
jtnd  the  intervening  connective  tissue. 

Occasionally  the  rupture  of  the  joint  is  announced  by  n  perceptibl 
sound,  by  iiiteuse  i)aiQ,  and,  as  the  result  of  the  increjise  in  the  pelvic 
space,  by  rapid  advance  of  the  head.  In  the  lighter  forms,  however, 
which  make  up  the  bulk  of  the  cases  witnessed,  there  are  no  dietiuc- 
tive  sjTnptoms  at  the  time  of  the  accident.  The  pathognoffionic  sec- 
ondary manifestations  are  outward  rotation  of  the  thighs^,  and  local- 
ized pain  increased  by  movement  of  the  limbs,  and  relieved  by  fixation 
of  the  pelvis.  Objective  evidence  of  rupture  at  the  sjTiiphysia  is 
atforded  by  the  movements  produced  at  the  articulation  by  alteroalo 
pressure  ujiou  t!ie  ends  of  the  pubic  bones,  and  by  combined  internal 
and  exleriuil  exuminution.  If  the  rent  extends  to  the  vagina,  iLe 
laceration  may  be  detected  by  the  touch.  Separation  of  the  sacro-iliao 
synchondroses  is  rendered  probable  if  violent  [lain  is  excited  by  alter- 
nately i)ressing  the  anterior  portions  of  the  ilia  together  und  then 
drawing  them  apart  from  one  another.  Bladder  disturbances  are  rare  ex- 
cept in  cases  where  the  .separation  at  the  symphysis  is  complete,  or  where 
the  rapture  is  followed  by  inflammation  and  the  formation  of  pus. 

The  treatment  consists  in  supporting  the  pelvis  by  means  of  a  suit- 
able barnhige,  in  keeping  the  patient  upon  her  back,  and  in  muintftin- 
ing  strict  cleanliness.  The  bowels  should  for  a  time  be  kept  confined. 
As  regards  the  first  indication.  Spiegclberg  says  an  ordinary  towel 
properly  folded  and  fastened  at  the  pubes,  with  care  taken  to  avoid 
pressure  upon  the  crests  of  the  ilia,  will  answer  all  the  requirements. 
Rupture  of  the  pelvic  articulations,  when  not  complicated  by  oth»* 
lesions,  or  by  puerperal  infection,  run  for  the  most  part  a  favorable 
course.  During  convalescence  the  patient  should  wear  some  form  of 
permanent  bandage,  such  as  has  been  recommended  in  ciuses  of  relaxa- 
tion of  the  pelvic  symphyses. 


CHAPTER  XXXIV. 
PROLAPSE    OF    TUB  FUNIS,   ETC. 


Prolapsed  funis. — Asphyxift  nponatonim. — Colkpse  and  micldra  death  during  Ubor/ 
ehildbed  from  thrombosis,  from  cnibnltsni,  and  from  <?atranoc  of  nir  Into  the  dfn> 
lation. — On  the  oxtritction  of  the  child  in  case  of  death  of  the  mother  iu  preC- 
nancy  or  labor. — Tympanites  uteri. 

Whex  the  cord  is  felt  within  the  membranes  next  to  the  pi 
ing  part,  a  funis  presentation  is  said  to  exist.     After  the  mvmbr 
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lave  ruptured,  tho  cord  desceuda  into  the  vagina,  in  front  of  the  prtv 
sjcutiug  part,  and  is  then  said  to  be  proluj>sed.  Generally  the  cord 
occupies  one  of  tlie  hollows  upon  the  sides  of  the  pronjontory ;  less 
frequently  it  descends  opposite  the  lateral  walls  of  the  pelvis  ;  the  site 
in  front  of  the  promontory  or  behind  tho  pubes  is  very  exceptional. 

As  regards  the  frequency  of  the  accident,  the  exi)erience  of  individ- 
uiils  varies  widely.  Churchill  collected  'J8.513  cases  of  labor,  in  which 
it  occurred  401  times,  or  in  the  proportion  of  one  to  245-5  cases.  Dr. 
Christisen,  of  Wyandotte,  Michiguu,  met  with  it  23  times  in  1,516  cases. 
Meachem  met  with  it  lU  times  in  931  cases.  Mr.  Bland  met  with  it, 
ou  the  other  hand,  but  once  in  1,897  oases.* 

Prolapse  of  tho  cord  occurs  only  in  cases  where  the  liead  docs  not 
completely  occlude  the  lower  uterine  segment.  It  is  favored  by  a  long 
cord,  by  a  deep  placental  site,  by  the  insertio  velanieiitosa,  by  abliipio 
and  breech  presentations,  by  prolaj)se  of  tho  extremities,  by  hydram- 
Tiios,  by  mnltiplo  pregnancies,  and,  above  all,  by  the  contracted  pelvis. 
On  account  of  the  more  frequent  concurrence  of  these  conditions  in 
multipara?,  the  accident  is  oftcner  found  in  them  than  in  prlmipara?. 

The  diagnosis  of  prolapsed  funis  is  easy.  If  necessary,  the  loop  can 
be  drawn  outside  of  the  vagina.  Previous  to  rupture  it  forms  a  smooth, 
round,  compressible,  mobile  body,  not  to  be  uonfuunded  with  any  other 
floating  object  liable  to  be  encountered  witliin  the  ovum.  When  the 
])ulsations  of  tho  umbilical  vessels  are  distinctly  felt,  the  child  is  de- 
monstrated to  bo  alive.  In  the  second  stage,  however,  the  jtulsatious 
may  cense  for  a  moment  during  a  pain,  to  return  again  in  the  ensu- 
ing interval.  As  the  heart  sometimes  continues  to  beat  for  a  few 
minutes  after  the  circulation  in  the  cord  has  ended,  it  is  proper  to 
carefully  auscultate  before  assuming  death  to  have  taken  place  (iSpic- 
gelberg). 

The  prognosis,  so  far  as  regartls  the  children,  is  extremely  unfavor- 
able, more  than  one  half  dying  during  labor.  This  fatality  is  owing 
to  tiie  pressure  to  which  tho  curd  is  subjected  during  the  passage  of 
the  child  through  the  jx'Ivis.  There  are,  however,  a  variety  of  cir- 
cumstances which  substjjntially  modify  the  extent  of  the  danger. 
Thus,  in  transverse  prescntattttus  the  cord  is  scarcely  or  not  at  all 
exposed  to  pressure.  In  bivech  presentations  the  prognosis  is  gfK)d, 
owing  to  the  soft  consistence  and  small  size  of  the  pelvic  extremity, 
and  to  the  fact  that,  where  the  life  of  the  child  is  in  i>eril,  the  condi- 
tions are  such  as  to  permit  of  8i>eetiy  extraction. 

Tho  most  serious  cases  are  those  where  prolajw  occurs  as  a  compli- 
cation of  head  ]>resentations,  Engelmaun  found  that  tho  infant  mor- 
tality in  the  latter  wa^s  sixty-four  i»er  cent.,  while  in  footling  presento- 

•  These  gtAtislIca  I  have  borrowed  from  au  article  on  the  "  Prewsntation  of  the  Funis, *• 
by  Dr.  J  (}.  Menchcm,  repriutc^  '  ainna  of  the  Slate  Medical  Society  of 

Wisconsin,"  1S«U>. 
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tions  it  was  but.  thirty-two  per  cent.  Favorable  conditions  in  h* 
presentations  urc  a  litrge,  rootny  jielvis  and  preservation  of  the  met 
branea  until  cervienl  dilatation  is  completed.  Of  unfavorable  imjKirt 
are  a  deep  jjlacental  site,  a  contracted  pelvis,  and  early  rupture  of  the 
membrnnes. 

Treatment. — From  tlie  foregoing  it  will  \ie  seen  that  the  one  indi- 
cation for  treatment  in  this  anomaly  is  to  relieve  the  cord  from  preas- 
nre.  The  conduct  of  the  physician  in  each  individual  case  will 
depend  upon  the  presentation  and  the  modifying  circumstances. 

If  the  hea<l  presents,  so  long  jis  the  membrnnes  remain  intact,  and 
the  dilatation  of  the  cervix  is  incomplete,  an  expectant  attitude  gbould 
be  maintained.  Premature  rupture  sliould  be  guarded  against  by 
placing  the  patient  in  tlie  latero-pronc  position,  by  forbidding  her  to 
strain,  and  by  suppiirtiiig  tliu  membranes  by  means  of  a  moderately 
distended  Barnes  dilator  introduced  into  the  vagina.  It  is  not  rare 
in  this  class  of  cases,  us  the  head  descends,  for  the  cord  to  be  wiLii- 
drawn  upward  into  a  place  of  safety.  Tlie  more  complete  the  dilata- 
tion before  rupture,  the  more  rapid  the  subsequent  delivery  of  the 
child,  and  the  greater  the  chance,  therefore,  of  preserving  its  life.  If» 
however,  upon  auscultation.  thiTC  are  signs  of  failing  heart-action,  an 
attempt  sliould  be  made  tu  jiush  the  oord  upward  with  the  fingvts 
through  the  membrane!-.  In  case  of  success,  in  order  to  jireveiit  a 
relapse,  the  sac  should  be  ruptured,  and  the  head  should  be  bronght 
down  so  as  to  till  the  cervical  canal. 

After  rupture  of  the  membranes,  if  the  cervix  is  well  dilated,  the 
pains  are  good,  and  the  huud  enters  quickly  into  the  pelvic  cavity,  the 
case  may  bo  left  to  nature.  8piegelberg  mentions  five  cases,  in  hi* 
own  practice,  where  the  birth  of  the  child  took  place  so  rapidly  that 
no  harm  result<.'d  from  the  descent  of  the  cord.  If  the  pains  are 
feeble,  and  speedy  progress  is  not  made,  the  foreejis  should  Ik?  applied. 

If,  after  dilatation  of  the  cervix,  the  head  remains  high  and  mov- 
able above  tlie  brim,  the  forceps  sliould  not  be  employed.  It  is  then 
dangerous  to  the  mother,  and  offers  but  scant  hope  of  provitig  of  ser- 
vice to  the  child.  The  choice  in  such  cases  falls  either  ujxjii  rejw- 
sition  of  the  cord,  or  version. 

Reposition  of  the  prolapsed  cord,  as  the  milder  procedure,  should 
be  first  uttemptol.  The  rcpositicm  is  most  easily  accomplished  in  the 
knee-chest  position,  a«  ha«  been  beautifully  demonstrated  by  Gail- 
lard  Thomas.*  By  the  simple  ])kn  of  reversing  the  direction  of  the 
uterine  axis,  all  the  conditions  which  had  previously  favored  th« 
descent  of  the  cord  are  matle  to  promote  its  return  into  the  uterine  cav- 
ity. Thus  the  intra-abdominal  pressure  is  removed,  the  amniotic  tluid 
is  retained,  the  head  is  easily  pushed  to  one  side  so  as  to  permit  the 

•Thomas,  "rofltural  Treatment  of  Prolapsed  Funii,"  "Trwis.  of  the  New  York 
Acad,  of  Hcd.,"  lS&i». 
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intTOffncfion  of  the  hand,  and  the  oord  touda  to  glide  by  it^i  own 
weight  over  the  declivity  furaisihed  hy  the  anterior  wull  to  the  fundus. 
The  loop  should  be  seized  iu  the  hollow  of  the  hand,  and  should  be 
carefully  sheltered  from  pressure.  It  should  bo  shoved  beyond  the 
greatest  circumference  of  the  head,  and,  where  po&siblc,  to  the  back  of 
the  cliild'8  neck.  As  in  all  ciises  where  the  hand  ha^s  to  be  passed 
through  the  cervix,  the  uterus  should  he  sustained  by  pressure  from 
without.  With  the  advent  of  a  pain  all  manipulations  should  cease, 
to  be  renewed,  however,  as  relaxation  follows.  If  the  replacement 
proves  successful,  the  hand  should  be  withdrawn  gradually,  while  the 
head  becomes  fixed  in  the  lower  segment.  This  latter  result  may  fre- 
quently be  expedited  by  judiciously  directed  exttirnal  ]irf*3ure.  As  a 
precaution  against  relapse,  tlie  patient  should  he  placed  in  the  latero- 
prone  position,  with  the  hips  elevated  by  a  pillow. 

Thf  Pottural  Trfittmrnt  pf  Prolapue  of  the  F^tnit. — K.  F.  J.  Bimbaum*  finds 
that  qiiito  frequeut  riicntioii  litui  Ln^eu  inadt*  by  iiuthurs  uf  the  advuiitHgO!)  tu  bo 
derived  from  posture  in  the  treattnt-ut  of  cafiea  of  prolnjised  funis.  The  worlcH  of 
Oan]]>er,  piibHshed  «boiil  the  middle  of  the  seventeenth  century,  and  referred 
lo  by  Kii'-atra,  he  had  no  means  of  obtaining  access  to.  Deventerf  considcra  the 
lyect  of  prolapsed  fnoifl  m  extenno^  takes  up  its  different  moditicutions,  its  etTect 
on  parturition  and  the  life  of  the  child,  and  f  be  treijtinent  it  demands.  In  eases 
where  the  cord  was  pressed  ngaiu»t  either  ilium,  be  diri-cted  lo  pbice  the  woman 
npon  the  corresponding  side,  with  raised  pelvis,  and  with  tlio  lifind  (right  hand  if 
on  the  left  side,  and  tiee  rerta)  to  lift  the  head,  replace  the  cord,  then,  as  seemed 
advituible,  either  to  bring  the  he.id  into  the  pehis,  or  to  turn  and  extract  by  the 
feet.  When  the  cord  was  pressed  against  the  pubea  or  the  sacrum,  lie  advised 
that  the  midwife  should  place  the  woman  upon  bor  knees  with  Ler  body  thrown 
forward,  and  tliat,  in  tins  position,  tbo  accoucheur  should  raise  the  head  and 
return  the  cord ;  if  the  woman  should  be  too  weak  for  this,  she  should  be  p!iii;ed 
upon  the  side  with  one  limb  drawn  uji  under  the  boily.  John  Mowbray  |  nd- 
visca  that  the  woman,  if  strong  enough,  idiould  be  placed  upon  her  knees  and 
elbows  in  cases  where  the  cord  lies  next  the  eacrum  or  the  pubes.  Henry 
Brookon,  a  pupil  of  Boerboavo,*  proposed  returning  the  funis  in  head  presenta- 
tions, witli  the  woman  ploced  upon  the  knees,  and  afterward  to  bring  the  fet«J 
bead  into  the  pelvis.  Ludwig  Wilhclm  von  Knoer  |  devoted  a  long  chapter  to 
funis  present.itions.  Ho  says :  "  Intnxliice  the  hand  so  soon  as  the  membranes 
rupture,  and,  according  to  the  position  of  the  child,  yierform  cither  podalio  or 
co|ibftli<'  version,  placing  the  woman  at  the  »ame  time  npon  her  knees  to  prevent 
the  protrusion  of  the  cord."  George  Daniel  Boessel  ^  recommends  turning  in 
caaes  of  funis  presentation,  and,  in  cases  of  difficulty  to  perfonn  version,  with 

»  "  Mwnatsscbr.  f.  fJcbnrtsk,"  October,  1867. 

f '•  Operutioues  chirurgicw  novum  luuicn  cxbibentes  obatctritaatibii*,"  Lugd,  nut,, 
1701. 

X  "  The  Fcntiile  Phyaician,  contnining  all  the  Di  «-"  t«in. 

doD,  1724. 

"  "  Blidwifc's  Companion ;  or  ■  Treatise  of  M 

I  "  Frauen  Zimmcr  Medicu*,"  Lt-ipMc,  17*" 

^  "  Urundlcgimg  zur  Hcbainiaen  KinuL' 
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tho  woman  placed  upon  the  knees.  In  recent  times,  Van  Ritgen  hna  certtin)j 
bevn  the  most  ardent  partisan  of  fa^stural  inethodB  of  trentrnent.  lo  hu  work 
entitled  ''  Anzeig:en  der  inechanisohen  Ilulfen  hei  EntbindDDg<en,''  published  is 
1820,  he  recomniends  them  in  n  ^reat  variety  of  circumetsncea,  but  not  thai  for 
prolapsed  funis;  but  in  his  "Lehr-  und  Ilandbucbder  Gebnrtshulfe  fur  He 
men"  (Mainz,  1838)  he  says:  "When  the  funis  presents,  the  luidvrife 
instantly  Hend  for  the  aceoucheur;  nieanvrLile  she  shoald  bersclf  place  tin 
woman,  if  strong  enough,  upon  her  knees  and  elbows,  and  attempt  the  repl«»- 
ment  of  the  cord;  if  the  woman  is  too  weak  to  admit  of  tbis,  she  sbonld  be 
placed  upon  her  side,  with  elevated  pelvis.  That  side  should  be  chosen  apoe 
wliirh  tlie  funis  is  not  situated.  If  tiie  manipulation  ia  Buccessfnl,  the  posttzre 
should  be  tiiaintsiined  to  prevent  a  recurrence ot  the  prolapse."  He  reeommeodi 
the  position  upon  the  elbowii  and  knees  for  cases  of  prolapsed  funis  and  tnu» 
verse  presentations  in  breech  or  foot  presentations,  tdso  where  the  head  is  nior- 
able  above  the  briiu,  ami  where  there  is  no  attainable  presenting  part.  lie  mI- 
vises  returning  the  fnnis  high  up  with  the  Imnd,  and  then  to  let  it  fall  into  tbf 
uterus,  where  it  would  no  longer  be  subjected  to  pressure.  After  repoaitjan 
place  the  womun  upon  her  side,  witli  raised  peUis.  Soiuetinies  the  posinrtl 
method  suffices  without  any  manipulations.  Kiestru*  advises  the  position  upoa 
the  knees  and  dhows  in  eases  where  the  cord  is  felt  near  the  Lead  prcvioot 
to  rupture  of  the  membranes,  to  prevent  the  occurrence  of  prolapse.  After  Ow 
rupture  of  the  membranes,  he  says,  the  same  position  should  be  employed  to 
facilitate  tho  return  of  the  cord,  and  should  be  maintained  until  tbtt  lieiitl  ia  fairlf 
engaged  in  the  pelvis.  Where  the  position  could  not  be  endured  long  enoofth, 
Le  coQDseled  placing  the  woman  in  a  half-ktieeling,  l»alf-recumbent  posture,  with 
the  side  supported  by  cushions.  Theobold,  in  IStJO,  hit  upon  the  same  id**.  H« 
conMdered  tlie  most  favorable  comlition  for  the  return  of  the  funis  was  lo  pl«(* 
the  Woman  upon  her  head,  but,  in  view  of  the  ditticulty  attending  the  execatioa 
of  this  munanivrc,  comprotu'tsed  the  matter  by  suggesting  the  position  upoD  Um 
elbow  8  and  knees. 


The  advantages  of  tho  postni-a!  method  in  the  treatment  of  pm- 
lapged  cord  nre  lieyond  all  question.  It  is,  however,  difficult  to  per- 
suade the  woman  to  long  maintain  eo  consti^ined  an  attitude,  and  the 
ca^es  are  not  rare  where,  in  spite  of  gravity,  the  cord  refuses  to  remain 
•within  tho  uterine  cavity.  Efforts  at  replacement  should  not,  theiT> 
fore,  be  long  continued.  It  is  impossible  to  handle  the  cord  for  uij 
lengthy  period  without  enfeebling  the  force  of  the  fetul  heart.  So 
Boon,  therefore,  as  it  becomes  evident  that  nothing  is  to  be  gained  by 
further  persistence,  the  hand  should  be  pushed  up  to  the  feet,  and  t!» 
safety  of  the  cliild  should  bo  secured  by  speedy  extraction.  In  rsMs 
of  contracted  jielvis  the  tjuestion  of  version  must  be  decided  with  ref- 
erence to  the  interests  of  the  mother,  as  a  difficult  breech  delivery 
complicated  by  prolapsed  funis  offers  but  a  sorry  prosjject  of  saving 
the  life  of  the  child. 

If  the  membranes  rupture  and  the  cord  is  prolapsed  while  the  cer- 
vix is  still  narrow  and  rigid,  an  attempt  should  first  be  made  to  push 

•  "Nedorl  WeokbU,"  April,  1860. 
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position.  As  a  rule,  however,  mstrnmentul  replaccmfut  will 
be  necessary.  I  have  been  in  the  habit  of  employing  for  the  purpose, 
as  recornmendod  by  Dudan,  a  large  English  catheter,  which  possease* 
the  advantage  of  forming  one  of  the  ordinary  properties  of  the  l»hy- 
sician.  The  method  of  using  the  instrument  is  as  follows  :  A  piece 
of  tape  should  tirst  be  fastened  loosely  iiround  the  cord,  the  stylet 
should  then  be  made  to  emerge  at  the  eye  of  the  catheter,  and  a  loop 
of  the  tn|w  should  hv  placed  in  the  angle  it  forms.  By  returning  the 
stylet  and  pushing  it  forward  to  the  extremity  of  the  tube,  the  band  is 
held  firmly.  Atier  replacing  the  prolapsed  cord,  the  catheter  is  read- 
ily detached  by  the  withdrawal  of  the  stylet.  Brnun  von  Feniwald, 
who  is  the  author  of  the  best  of  the  repositors  made  expressly  for  the 
prolapsed  cord,  says  that  the  catheter  is  almost  the  only  instrument 
to  which  he  now  resorts, 

Instniruental  replacement  is  apt  to  prore  a  veritable  labor  of  Sisy- 
phus. As  one  loop  is  pushed  up  another  comes  down,  or  the  entire 
mass  is  returned  with  infiuito  trouble  to  the  uterus  only  at  once  to  be 
projected  into  the  vagina.  Rober- 
ton  has  propo.sed  a  handy  plan  for 
such  cases,  which  certainly  merits 
a  trial.  It  consists  in  first  passing 
a  piece  of  twine  doubled  through 
an  elastic  catheter,  so  thuL  the  loop 
makes  its  appearance  at  the  eye. 
Through  this  loop,  a  loop  of  the 
cord  should  be  drawn.  The  ends 
of  the  twine  should  then  be  knotted 
to  prevent  them  from  slipping  ;  the 
catheter  should  be  armed  with  a 
stylet,  and  should  be  pushed  up- 
ward into  the  uterus,  currying  the 
cord  with  it.  After  introducing 
the  catheter,  the  stylet  should  be 
withdrawn,  and  the  instrument  should  be  left  behind  to  keep  the  cord 
from  again  prolaijsing. 

In  one  case  Dr.  Ashford  *  succeeded  in  attaching  the  cord  to  a 
Gariel  pessary.  The  latter  waa  then  carried  into. the  uterus,  and  in- 
flated to  prevent  its  exi)ulsion. 

If  neither  the  cord  can  be  returned  nor  the  child  extracted,  it  is 
proj)er  to  try  by  Braxton  Hicks's  method  to  convert  the  head  presenta- 
tion into  one  of  the  shoulder  or,  better  still,  of  the  breech,  in  order  by 
Bo  doing  to  relieve  the  umbilical  A'cssels  from  pressure.     Of  course,  if 

»  F.  A.  AsaroiiD,  "  *  Ballooning '  the  Prolapsed  Cmbilical  Cord,"  "  Am.  Jour,  of  Ob- 
Met,"  October,  1878,  p.  746. 
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the  prolapsed  ftmis  is  associated  with  pelvic  contraotion,  the 
heretofore  given  to  consult  tirst  the  safety  of  the  mother  remaina 
guiding  one  in  practice. 

In  face  pre^ntatious  version  is  indicated,  as,  owing  to  tho  imper^ 
feet  manner  in  which  the  face  closes  the  uterine  orifice,  repIaoeoiflBt 
of  the  cord  is  not  likely  to  prove  successful.  If  the  opeuiug  throagh 
which  the  cord  makes  its  way  into  tlie  vagina  is  produced  by  a  pro* 
lapsed  extremity,  the  latter,  of  course,  shoaJd  be  pushed  back  after  the 
cord  has  been  returned.  In  footling  cases  the  pressure  on  the 
does  not  begin  until  long  after  the  eitremities  can  be  reached 
utilized  for  extraction.  In  full  breech  caees,  where  the  size  of  the 
presenting  part  might  interfere  with  the  funic  circulation,  where  it  is 
possible  to  return  the  cord  with  the  hand  it  is  equally  practicable  to 
bring  down  an  extremity.  In  cross-births,  before  the  shoulder  lH>comea 
wedged  in  the  pelvis  the  cord  is  in  no  danger.  No  treatment  is  ther©-_ 
fore  necessary,  except  that  indicated  by  the  faulty  presentation. 

Suspended  Animation,  oe  Asphyxia  Neonatobitii. 

Defioitlon. — The  term  suspended  animation  is  applied  to  each 

grades  of  congenital  i»sj>hyxia  in  the  living  now-bom  child  as  are  not 
incompatible  with  the  cmitinuance  of  ita  life.*  A  larger  number  of 
males  than  of  femules  are  born  asphyxiated,  and  the  children  of  primi- 
pane  are  more  liable  to  this  condition  than  those  of  multiparas,  f 

Etiology. — A  perfect  comprehension  of  the  etiology  of  suspended 
animiitiori  must  be  liiised  upon  thorough  knowledge  of  tht-  physic  ■ 
of  intra-uteriuu  life  and  of  the  conditions  necessary  to  it-s  preser»;iiH..i. 
Tho  fa^tus  lives  only  by  virtue  of  its  connection  with  tho  placenta,  in 
which  all  the  nutritive  elements  necessary  to  its  life  are  trausmitied 
to  its  circulation  from  the  niat^irnul  blood,  wliieh  in  turn  receives  and 
removes  the  products  of  retrograde  metamorphosis  occurring  in  the 
fetal  ti.ssups.  The  placenta  performs  for  the  fcetus  the  functions 
assumed  after  birth  by  the  digestive  and  respiratory  organs.  J  The 
projtor  yiorforuiance  of  tiic^e  functions  is  indispensable  to  the  life  of 
tho  fiDtus,  which  is  forfeited  so  soon  as  they  are  completely  inter- 
rupted or  imperiled  by  their  partial  abrogation — unless,  indeed,  th« 
8i)eedy  accomplishment  of  delivery  afford  the  extra-uterine  respirator 
and  digestive  functions  an  opportunity  of  comj>eusatiug  for  the  coi 
sponding  intra-uterine  ones.  Since  the  alimentary  fluids  cont^iined  in 
tlie  blood-plasma  can  be  longer  di{?i>onsed  with,  without  prejudicial 
results,  tlum  the  oxygon,  the  cause  of  fetal  death  or  of  suspended  ajii- 

•  Scnui-TZK,  "  Dor  Schelntod  Neuj;cborencn."  Jcaa,  1871,  pp.  9,  101. 

t  PopruL,  "  MoDatBSC.hr.  f.  (iebiirt!>k.,"  Bd.  xxv,  1 86ft,  Supplement,  [left,  p.  ft?. 

X  7,wtirv:h,  "Die  Iksp.  dps  Foetus,"  "Arch,  f,  Oynack.,"  Bd.  ix,  1B76,  p.  804;  Fra- 
LINO,  "  Arch.  f.  G.Tnack.,"  Ud.  ix,  187S,  p.  S18 ;  BoEaa,  "  Moaausdir.  t  OobartdL," 
Bd.  siii,  1863,  p.  4U8. 
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mat  ion  is  chiefly  asphyxia  from  deficient  oxygenation.*  The  causes 
of  the  interruption  in  the  diffusion  of  gawes  and  of  the  oonseqaent 
fetal  asphyxia  are  of  two  varieties  :  1.  Those  which  interfere  with  pla- 
cei»ttil  respiration  by  limiting  or  checking  the  maternul  supply  of  oxy- 
gen, as  in  cases  of  death,  of  grave  aua?mia,  of  ante-parlum  hjetnor- 
rhage,  or  of  pulmonary  diseases  on  the  part  of  the  mother,  whereby 
the  amount  of  oxygen  in  her  blood  is  diminiahed.  2,  Those  which 
interfere  with  or  entirely  prevent  the  absorption  of  oxygen  by  the  fetal 
blood.  Among  the  latter  causes  may  be  mentioned  torsion  and  com- 
prej^sion  of  tlie  umbilical  cord,  partial  or  complete  separation  of  the 
placentA,  diminution  of  the  fetal  cardiac  action  by  cerebral  or  thoracic 
compression,  and  arrest  of  tlio  placental  circulation. f  In  cases  of  nor- 
mal delivery  the  extra-uterine  respiratory  function  assumes  control 
so  soon  as  the  uterine  contractions  have  sufficiently  compressed  the 
placenta  to  prevent  projHJr  oxygenation  of  the  fetal  blood.  The  in- 
adequately oxygenated  products  of  disassimilation  are  here  supposed 
to  act  us  powerful  stimulants  t«  the  medullary  respiratory  center,  and 
to  produce  contractions  of  the  respiratory  muscles.  J  So  long  as  the 
diffusion  of  gases  is  normally  provided  for  by  the  placenta,  no  stimu- 
lus is  convoyed  to  the  medulla.  When,  however,  this  source  of  aera- 
tion for  the  fetal  blood  is  removed,  spontaneous  respiration  must  at 
once  biggin.  Most  authorities  are  of  the  opinion  that  this  is  the  pre- 
ponderating cause  of  the  tirst  extra-nterine  rc.«pirat^iry  movements.* 
Chilling  of  the  fetal  skin  by  the  atmosphere  is  held  by  Kristeller.  || 
and  regurgitation  of  the  placental  blood  toward  the  fetal  heart  by 
Lahs,'^  to  be  other  causes  of  the  first  spontaneous  repjii  rat  ions.  Re- 
spiratory mnvomenta  are  produced  in  the  manner  deseribcd,  whether 
the  interruption  of  fetal  hieniatosis  occur  after  or  before  the  expul- 
sion of  tiie  i)Iiu'enta  from  the  uterine  cavity,  provided  the  renpir- 
atory  center  and  the  muscles  of  respiration  be  sufficiently  developed 
to  respectively  originat-e  and  react  to  nervous  impulses.  In  each  in- 
Btunce  the  thorax  is  dilated,  the  pulmonary  capillaries  are  tilled  with 
blood  by  the  right  ventricle,  and  whatever  surrounds  the  external  air- 
passages  is  jispirutcd,  if  these  be  i>ermeablc,  into  the  trachea  and  bron- 
chi. In  the  former  case  the  surrounding  medium  is  air,  the  fetal 
blooil  is  duly  aerated  and  the  extra-uterine  respiratory  function  secure- 
ly established.  When  respiration  begins  in  the  uterine  cavity,  how- 
ever, only  a  little  air  and  that  in  exceptional  instances  0  is  inspired, 
while  mucus,  blood.  li(|uor  amnii,  vernix  caseoaa,  and  meconium  are 

♦  ScHROKDKK,  "  Lohrbuch,"  p.  714.  f  Spikoilbuu,  "  Lehrbuch,"  p.  068. 
\  ScHaocDr.R,  op.  cit. 

*  Sruvtartz,  "  Arch.  f.  Oynaek.,"  Dd.  i,  1870,  p.  S63  ;  BoEBJt,  "  UutiaUschr.  f.  G& 
burtsk.,"  B(l.  ixv,  1865,  p.  8»6 ;  SrarLTZK,  op.  cit.,  p.  105. 

I  KRisTELtm,  "  Monatoxchr.  f.  Gebartsk.,"  Bd.  ut,  1866,  p.  827. 

'^  Lahs,  "  Arch.  f.  (}>Tjaek.,"  Bd.  iv,  1S72,  p.  313. 

^  BARTSCnR,  "Monatascbr.  f.  Goburtak.,"  Bd.  U,  18S7,  p.  294. 
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aspirated  in  considerable  quantities.  Ar-nition  of  the  fetal  bloo<l  ciUJ 
not  now  be  accomplished  by  either  method  of  respiration.  The  puisf^n- 
OU8  products  of  tissue  disintegration  at;cumulate.  The  irritability  of 
the  metlullary  centers  diminishes.  Respiratory  movement;?  become 
infrequent,  aud  arc  tinully  arrested.  The  heart  becomes  paralyzed, 
and  the  foetus  dies  unless  delivery  be  speedily  accomplished.  If,  now, 
the  child  be  extracted  asphyxiated,  but  not  dead,  its  condition  ia  said 
to  be  that  of  su8i)ended  animation. 

Provided  the  interference  with  placental  respiration  be  of  a  tem])o- 
niry  character,  the  disturbancea  of  the  fetal  functions  due  to  intra- 
uterine respiration  may,  according  to  Schultze,*  be  comiK-nsated  for 
in  the  following  manner  :  Inspirations  occur,  at  tirst,  as  above  cle- 
scribed,  from  interruption  of  the  placental  circulation.  Sinc^,  how- 
CTcr,  the  medullary  respiratory  center  no  longer  receives  an  adequate 
eujjply  of  arterial  blood,  its  irritability  diminishes  and  respiratory 
muvcments  cease.  The  aspiration  of  blood  from  the  right  ventricle 
into  the  [tulmonary  circulation  is  now  arrested,  and  the  placental  ves- 
,  scls  are  refilled.  Owing  to  paralysis  of  the  pneumoguj>tric  nerves,  from 
over-stimulation,  the  cardiac  activity  is  restored,  and,  if  the  obstruc- 
tion to  the  i)lacental  circulation  1k^  transitory,  the  placenta  will  rea^^ 
sume  its  respinitory  function.  This  hypothesis  explains  the  fact  that 
fcBtuses,  which  are  known  from  observation  to  have  breathed  in  utrro, 
arc  sometimes  nnt  burn  in  a  st^ite  of  asphyxia.  SusiK'uded  anima- 
tion may  occur  without  antecedent  intra-uterine  respiration.  This  it 
the  case  when  disturbance  or  arrest  of  the  placental  functions 
place  in  fa'tuses  so  immature  that  their  medullary  centers  can 
respond  to  the  irritation  of  insufficiently  oxygenated  disassimilative 
proilucts  by  originating  the  nervous  impulse  necessary  for  the  produc- 
tion of  respiratory  movements. 

Another  cause  of  suspended  animation  unattended  by  intra-ut^rine 
respiration  is  a  very  slow  progress  of  the  placental  resi)iratory  dis- 
turbance, and  a  consequent  gradual  diminution  of  the  amount  of  oxy- 
gen in  the  fetal  blood.  The  deficiency  in  oxygen  is,  at  first,  so  slight 
as  not  to  stimiilat+'  the  medullary  center,  and  when  the  deficiency  be- 
comes more  marked  tlie  irritability  of  the  medulla  hits  lx>eu  so  much 
depressed  that  it  is  no  longer  capable  of  originating  a  respiratory  im- 
pulse. In  this  case  tlie  fa-tus  dies  or  passes  into  a  condition  of  sus- 
pended animation  without  having  breathed  at  all.*  Compression  of 
the  fetal  brain  due  to  a  contracted  pelvis,  to  intra-cranial  hiemorrhagc, 
to  the  use  of  the  forceps.f  or  to  delivery  in  breech  |>ositions,  may  occa- 
eioa  death  or  suspended  animation  without  exciting  respiratory  move- 
ments The  rationale  of  such  cases  is  as  follows  :  Cerebral  eomprea- 
gion  reduces  or  even  arrests  the  heart's  action  by  irritating  the  pneu- 

*  SrHTLrat,  op.  eii.,  pp.  102  ct  «rq. 

f  DouRN,  "Arch.  f.  Gjnack.,"  Bd.  vl,  1874,  p.  8«5. 
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?tric  nerv'P.  The  placental  rp?piratory  function  is  thus  impniretl, 
tbe  fctJil  blood  is  consequently  deprived  of  oxygen,  and  the  irritability 
of  the  medulla  ho  induced  that  the  latter  can  no  longer  originate  re- 
K|viratory  movements. *  If  intra-cninial  extravjisations  arc  located  upon 
tlie  convexity  of  the  cerebrnm  they  are  comparatively  innocuous,  eince 
the  medulla  is  not  compressed.  Their  most  pernicious  effect  is  natu- 
rally observed  when  they  are  situated  at  the  base  of  the  brain.  It  is 
doubtful,  according  to  Schwartz. f  whether  intra-uterine  respiration, 
without  asphyxia,  may  ever  result  from  cerebral  compression,  as  is 
maintained  by  Poppl.t 

Morbid  Anatomy. — Schultze  recognizes  two  stages  of  suspended 
aniniaiion,  which  correspond  to  the  terms  asphyxia  livida  and  pallida, 
usually  employed  to  designat-e  these  respective  conditions.*  The 
boundary-line  between  the  two  stages  is  marked  by  the  loas,  on  tlie 
part  of  the  mui^clos,  of  their  tonic  contractility.  In  the  first  stage  the 
muscular  tone  is  still  preserved.  Although  there  are  no  spontaneous 
muscular  contractions,  the  extremities  are  not  completely  relaxed,  nor 
d«x»s  the  head  droj).  Roflcx  niovcmenta  are  easily  produced  by  sui-face 
irritatiun.  The  skin  is  du.-<ky-red  or  cyanotic,  the  cutaneuus  vessels  are 
turgid,  the  conjunctivas  inject4.Hl,  and  the  eyeballs  protruding.  The 
cardiac  and  umbilical  pulsations  are  slow  but  forcible.  The  umbilical 
vessels  are  fully  distended.  Respiratory  movements  usually  occur  only 
after  a  certjiin  interval.  They  are  at  first  feeble,  superficial,  and  at- 
tended by  facial  contortions,  but  soon  become  tjiore  powerful.  The 
increased  deficiency  in  oxygen,  occasioned  by  delivery,  often  funiishos 
to  the  medulla,  in  this  stage  of  suspended  animation,  a  stimulus  of 
Butticient  intensity  to  cause  sijontaneous  respiratory  movements.  The 
same  result  is  attained  by  irritation  of  the  surface.  If  respiration  does 
not  ensue,  from  either  cause,  the  child  passes  into  the  second  stage  of 
asphyxia. 

In  the  second  st^age  of  suspended  animation,  or  anphtixia  pallida, 
the  children  are  exceedingly  amemic.  The  conjunctiva?  are  without 
luster ;  the  surface  is  cold ;  the  sphincters  are  relaxed ;  the  limbs, 
head,  and  lower  jaw  hang  loosely  down.  Reflex  movement-s  do  not 
occur.  The  cardiac  beats  ai'e  fre(juont  and  feeble.  The  umbilical 
pulse  is  almost  or  quite  imi>erceptible.  The  umbilical  vessels  are 
empty.  Either  no  spont^Hucous  respiratory  movements  occur,  or  they 
are  few,  snap]»ing,  and  ])roduced  by  the  diaiihragm  without  the  par- 
ticipation of  the  facial,  nivsal,  or  maxillary  muscles.  The  respirations 
are  ineffectual,  since  a  post-mortem  examination  reveals  little  or  no  air 
in  the  bronchi,  which  are  usually  filled  with  fluid  matter,  and  since 

*  Fbakmshaushi,  "  Monatsschr.  t.  GctM^rtsk.,"  Bd.  xv,  1860,  p.  3(Hi, 
+  S<HWABTZ,  "  Arch.  f.  Oynaek.,"  Bd.  i,  1870,  pp.  365,  377. 
\  PorPEL,  op.  eit.,  p,  B7. 

•  ScHOLTZK,  op.  eit.,  pp,  6,  180,  147. 
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no  riilcs  are  heard  during  the  respiratory  efforts.  The  medulla  a 
completely  paralyzed  that  the  stimulus  of  the  increased  deticieacy  in 
oxygen,  atieudaut  upon  delivery,  merely  produces  these  futile  respirs* 
tory  efforts.  Should  artificial  means  succeed  in  restoring  the  child. 
the  first  gigns  of  its  re.suscitation  will  be  refilling  of  the  catuncoiif 
capillaries  and  returning  muscular  tonicity.  The  morbid  aiiHtiituicol 
featuix's  of  suspended  animation  vary  according  as  that  condition  hu 
or  has  not  been  attended  by  intra-uterine  respiration.  la  the  latter 
case  the  blood  is  dark  and  imcoagulated.  The  pulmonary  vwwoli?  are 
widely  distended.  The  lungs  are  enlarged,  heavy,  and  of  »  dark-red 
color.  Numerous  pulmonary,  subpleural,  sub])ericardia],  and  sulten* 
docardial  ecchymo.ses  are  present.  The  pulmonary  extravusation.*)  »i« 
more  extensive  than  in  cases  of  asphyxia  accomjianied  by  intra-uterin* 
res})inition,  for  the  reaison  that,  in  the  latter,  the  a5j>irated  tluids  offer 
a  certain  support  to  the  distended  capillaries.  Pulmonary  conge^tioo 
and  ecchymosis  may  be  absent  if  the  iuspirationa  were  ineffectual,  in- 
frequent, and  of  short  duration.  The  obstruction  of  the  pulmonary 
circulation  further  produces  venous  congestion  of  the  surface,  of  the 
abdominal  organs,  and  of  the  encephalon,  resulting  in  subconjunctival, 
meningeal,  and  cerebral  hteraorrhages.  Eeehymoses  may,  also,  be 
found  beneath  and  upon  the  pericranium.  Aside  from  tlie  extrava- 
sated  blood,  no  foreign  matters  are  found  in  the  bronchi.  The  ab.<olati* 
proof  that  the  asphyxia  of  still-burn  children,  or  of  thost*  bom  in  a 
moribund  condition,  was  attended  by  intra-uterine  respiration  conssasti 
in  the  discovery,  within  the  bronchi,  of  substances  intrtnluced  by  tlio- 
i-acic  aspiration.  When  the  proof  is  lacking,  inspiration  may  still 
have  occurred,  but  the  entrance  of  foreign  bodies  has  been  preTcnted 
through  occlusion  of  the  noso  and  mouth  by  portions  of  the  menibnine^ 
or  by  close  apposition  to  them  of  the  maternal  soft  parts.  The  (juan* 
tity  of  aspirated  material  will  depend  upon  its  character  and  the  force 
of  the  inspirations.  The  tougli  cervical  mucus  penetrates  only  to  the 
trachea  and  primary  bronchi.  The  liquor  amnii,  containing  nicconiuin. 
vemix  casposa,  and  bfnod  and  downy  hairs,  may  even  roach  the  terminal 
bronchioles.  If  air  had  found  an  entrance  into  the  uterine  cavity,  it 
is  also  present  in  the  bronchi,  and,  exceptionally,  in  the  «tomuch  and 
duodenum.  The  dilatation  of  the  Eustachian  tubes,  as  a  o<»nse«iucnctf 
of  the  first  inspirations,  permits,  in  some  instances,  according  to 
Wendt,*  the  penetration  of  liquor  amnii  into  the  middle  ear.  The 
pulmonary  eechymoses  are  less  numerous  and  extensive  in  asphyxia 
attended  by  intra-uterine  respiration  than  in  the  other  variety,  for  roo- 
gons  above  stated,  but  congestion  and  extravasations  in  the  al>dorainiil 
and  cerebral  organs  are  quite  as  constant  and  important. 

Diagnosis. — An  important  diagnostic  symptom  of  beginning  as- 
phyxia ia  diminished  frequency  of  the  fetal  heart-beats,  due  to  Inbibi- 
•  SriEnKLBcito,  "  Lchrbiich,"  p.  067. 
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tion  of  the  placental  respiration.  Tliis  has  no  signifioanco  if  it  bo 
manifest  only  during  the  pains,  since  it  is  then  a  physiological  occur- 
rence due  to  the  mechanical  compression  of  the  foetus  or  to  expression 
of  the  ])lacental  blood  into  the  fetal  vessels.  If  it  persist,  however, 
during  the  interval  between  the  pains,  and  be  progressive,  it  is  of  seri- 
ous import,  betokening  either  considerable  compression,  or  irritation  of 
the  medulla  by  an  excess  of  deoxygenated  blood.  The  diminished 
fre<{ueucy  is  sometimes  succeeded  by  increased  rapidity  of  the  cardiac 
contractions,  indicating  paralysis  of  the  pueumogastric,  and,  conse- 
quently, a  more  advanced  stage  of  suspended  animation.*  This  in- 
creased rapidity  is,  probably,  invariably  preceded  by  the  diminished 
frequency  of  the  heart's  action  iJiwidy  alluded  to.  The  evacuation  of 
meconium  is  also  diagnostic  of  asphyxia,  provided  it  be  not  merely  the 
result  of  the  mechanical  compression  exerted  upon  the  child  in  breech 
presentations.  The  api^earance  of  the  meconium  is,  probably,  due  to 
the  increased  intestinal  peristalsis  attendant  upon  usjihyxia,  although, 
perhajw,  in  part  occasioned  by  relaxation  of  the  sphincters  and  com- 
pression of  the  abdomen  by  the  contracting  diaplu'agm.  The  dis- 
charge of  meconium,  accordingly,  usually  attends  that  form  of  sus- 
pended animation  in  which  intra-uterine  respiration  has  occurred,  and 
is  absent  in  those  cases  of  gradually  induced  asphyxia  nnaccompanied 
by  respiratory  efforts.  The  differential  diagnosis  between  these  two 
varieties  is  compk-tod,  after  deli\-ery.  by  the  detection  of  bronchial 
nllos.  due  to  the  aspiration  of  intra-uteriue  fluids,  in  all  eases  of  intra- 
uterine respiration  except  those  in  which  the  external  air-passages  were 
occluded.  The  discharge  of  meconium  is  sometimes  not  indicative  of 
any  pathological  condition.  Schultze  f  detected  intra-uterine  respira- 
tion by  abdominal  au.scultation,  as  well  as  by  intra-utcrinu  palpation, 
and  numerous  observers  have  heard  the  vugitus  uterinus,  or  intra- 
uterine cry,  which  bears  testimony  to  the  entrance  of  air  into  the 
uterus,  and  to  the  occurrence  of  respiratory  movements.  J  When  de- 
livery luis  Ix^en  partially  accomplished,  the  diagnosis  of  asphyxia  is 
easily  made  from  the  failing  fetal  pulse,  the  cyanosis,  the  forcible 
respiratory  efforts,  and  the  relaxation  of  the  ch ild's  muscles. 

Prognosis. — The  prognosis  depends  largely  upon  the  grade  of  the 
asphyxia,  although  the  cause  of  the  latter  is  of  still  greater  signifi- 
cance^ Sus|>ended  animation  which  is  not  accompanied  by  intra- 
uterine respiration  offers  the  best  prosjiects  for  resuscitation.  The 
chances  are  smaller  if  inspiration  has  occurred,  and  the  worst  prog- 
nosis is  afforded  by  the  occurrence  of  respiration  when  the  nose  and 
mouth  arc  occluded,  on  account  of  the  graver  derangement  of  the 

•  ni'TER,  "  Monataschr.  f.  Geburstk.,"  Bd.  xrlll,  1862,  Supplcm.  Heft,  p.  48. 
t  S<;hci.tzk,  op.  riV.,  p,  127. 

X  KRiffTELLKR,  **  Monat.s^chr.  f.  Geburtsk.,"  Bd.  xkt,  1869,  p.  321 ;  Babtscbkr,  Ihid., 
Bd.  U,  1807,  p.  294;  Mayix,  Tlnd.,  Bd.  iiv,  18U5.  p.  341. 
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tatal  etiGolatioD,  and  the  more  abundant  pnlmonary 
Tbe  prMtnce  of  aspirated  foreign  substances  doiida  tte 
mterfertng  with  efforts  at  artiticial  respiration,  and  by  acting^ 
>  of  atchcUiUB  and  of  lobular  pneunkonia,    The 
;  gi«v»  bj  tbe  occurrence  of  intra-cmnMl 
TW  BMoctaliCT  oi  adfihvxiated  children  in  the  first  eight  dajs 
iri&nrj  is»  acconliog  to  Poppel's  statistics,*  seven  times  frealor 
tfcil  af  chiiilmi  born  nnasphyxiated^  and  tbe  mortality  in  the 
iwk  m  dinKi  proportion  to  the  duration  and  graritj  irf  tbe 
piiodwl  Miiaiaiion. 

TNfttBHt. — Three  indications  are  to  be  falfilled  in  the 
•f  iM|p«ad«d  animation  :  1.  The  child  must  be  speedilj 
iMl  it  BMT  inspire  pure  atmospheric  air  ;  2.  The  aspirated 
wbieb  occlude  the  air-passages  must  be  remoTed,  in  order  that  the  dr 
wn^  reach  the  alveoli ;  3.  If  the  asphyxia  be  so  profoand  that  m 
lyontawcops  respirations  occur,  the  required  air  mast  be  sa|iplied,  ibe 
abrogated  function  of  the  medulla  restored,  and  the  cardiac  actin<T 
awakened  by  artificial  respiration. 

/Yrj(/  Siayc. — The  first  step  in  the  resuscitation  of  stilt-boni  ebil> 
iln^n  consists  in  clearing  away  the  mucus  from  the  upper  regfixtf^mj 
littaMgeii.  This  can  pretty  generally  be  effected  with  the  Kttie  ffofv. 
In  other  cases  it  may  be  advisable  to  lay  a  towel  over  the  i< 

and  practice  mouth-fco-month  insufflation.  By  this  meth' 
imtors  the  hmgs,  but  it  is  of  great  service  as  a  means  of  .  \,  •^; 
luucus  from  the  nasal  passages.  If  abuudaut  rdles  announce  tho  r- 
ciUH*  of  Huids  in  the  larynx,  trachea,  and  bronchi,  thej  ahuuiJ  u 
rt^moviHl  hj  aspiration  with  a  small  elastic  catheter  (Xo.  C  or  8)  pHaid 
thn>iif,'}i  t lie  glottis.  I  have  made  great  use  of  the  catheter  for  tbi 
pHrpoMC  nientioncd,  and  believe  it  has  been  the  means  of  saviag  • 
Htuul  many  lives.  I  have  never  seen  any  harm  from  its  cantioos  ent- 
plnynient.  Tti  introducing  the  tube,  the  point  should  be  guided  do«a- 
wi»rd  liy  tht<  intifx-finger  ])luced  behind  the  ejjiglottis,  at  the  apfer 
pti«l4.«ri(>r  border  of  the  larynx.  Only  a  very  clumsy  maniimlator  co«H. 
«M  liiM  bwn  BUggestcd,  perforate  with  an  elastic  catheter  the  wallKil 
llin  larynx  or  trachea.  By  means  of  catheterization  we  are  able  noi 
only  to  cleru*  away  mucus  whicli.  inspired  into  the  smaller  broodnil 
liiliepi,  would  eventually  lead  to  death  from  atelectasis^  but  we  areoMh 
IiIimI  to  tranftfer  air  directly  from  our  own  lungs  into  that  of  thecbiU. 
llnufilly  this  is  not  necessary.  The  stimulus  imjiarted  to  the  larro* 
Kt'iil  mucous  membnine  often  produces  sixtntaneoua  respiration.  As* 
riUti,  after  tho  removal  of  the  aspirated  fluids  respiration  nuiy  be  ex- 
ollfd  by  ordinary  cutaneous  stimuli,  such  as  sprinkling  the  face  wilb 
oold  water,  rubbing  the  back  with  flannel,  pouring  a  little  whisky  or 
britndy  from  a  height  upon  the  epigastrium,  flagellation  of  the  nates 
♦  PorriL,  op.  eii.,  p.  87. 
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or  alternately  immersiug  the  child  in  hot  and  cold  water.  The  cord 
should  not  be  ligated  so  long  us  its  vessels  continue  to  pulsate,  in  order 
that  all  available  placental  blood  may  pass  into  the  fetal  circulation. 

Should  these  measures  prove  unavailing,  ai'titicial  respiration 
must  be  resorted  to.  If  the  child  is  feeble,  and  the  beating  of  the 
heart  is  scarcely  perceptible,  it  should  be  wrapped  in  warm  clothes 
and  the  catheter  should  be  introduced.  The  obstetrician,  after  expel- 
ling the  reserve  air  from  his  lungs,  should  then  take  a  deep  inspiration, 
and  slowly  breathe  through  the  tube  into  the  lungs  of  the  child.  If 
the  catheter  boa  been  properly  introduced  the  thorax  will  now  be  ob- 
served to  expand.  To  imitate  expiration,  slight  pressure  should  bo 
made  upon  the  sternum,  and,  as  the  air  escapes,  it  will  bo  heard  to 
make  a  blowing  noise  in  its  passage  through  the  tube.  By  patience, 
if  only  at  the  outset  the  heart  beat  at  all,  the  circulation  will  be  found 
to  become  stronger,  the  child  will  lose  its  excessive  pallor  or  lividJty, 
'according  to  the  stage  of  a^jphyxia,  and,  as  the  sensibility  is  restored, 
spontaneous  respiratory  efforts  will  be  made.  The  danger  of  injuring 
tlje  delicate  pulmonary  tissue,  and  of  producing  either  interstitial  or 
subplcnrul  enipliysema  by  insufflation,  appears  to  me  to  be  exaggerated. 
The  catheter  never  extictly  fills  out  the  trachea.  Any  excess  <if  air, 
therefore,  will  find  its  exit  by  the  mouth,  rather  than  through  the 
tissues. 

If  the  child  be  strong  and  well  developed,  and  t!ie  heart  beat 
strongly,  I  can  heartily  endorse  the  following  method  recommend- 
ed by  Schultze  :  After  ligation  and  section  of  the  cord,  the  child 
should  be  grasped  in  such  a  manner  that  the  operators  thumbs  shall 
rest,  on  either  side,  u])on  the  anterior  thoracic  wall,  while  the  index- 
finger  occupies  the  axilla,  and  the  remaining  fingers  are  placed  diago- 
nally across  the  back.  The  child  is  then  allowed  to  hang  at  arm's 
length  l)etween  the  knees  of  the  obstetrician,  its  face  being  turned  to 
the  front.  In  this  position  the  pecUiral  muscles  are  made  to  draw  the 
superior  ribs  upward,  the  abdominal  muscles  draw  the  inferior  ribs 
downward,  and  the  weight  of  the  liver  causes  the  descent  of  the  dia- 
I)hragra.  By  these  means  the  capacity  of  the  chest  is  increased  and 
inspiration  is  produced.  The  child  is  next  swung  upward,  until  the 
arms  of  the  oi)erator  reach  an  almost  horizontal  position.  The  swing- 
ing motion  is  then  arrested,  flexion  occurs  in  the  child's  lumbar  spinal 
region,  its  head  is  directed  downward,  and  its  lower  extremities  fall 
slowly  toward  the  obstetrician,  until  the  whole  weight  of  its  boiiy  rests 
ujwn  his  thumbs.  By  tliis  motion  the  chest  and  alvlnmen  are  power- 
fully compressed,  the  diaphragm  is  forced  upward,  and  an  efficient 
expiration  results,  and  any  retained  adventitious  mattei's  are  exi>elled 
frotn  the  air-passages.  An  inspiration  is  now  produced  by  reversing 
the  direction  of  the  swing  and  returning  the  child  to  it-s  former  posi- 
tion of  complete  extension,  by  which  manccuvre  the  chest  is  cau8c>d  to 
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expand  and  the  diaphragm  to  descend.     Tliis  procedure   is 
eight  or  ten  times,  at  intervals  of  a  few  seconds,  after  which  Uie^ldl 
is  placed  in  a  warm  bath,  in  order  that  its  sttrface  be  not  too  grcaUjr 
refrigerated.      Should  signs  of  returning  vitality  be  now  mantfost(<d. 
alternate  immersions  in  cold  and  hot  water  may  again  >k?  emidovod. 
Should  no  spontaneous  respirations  occur,  the  swinging  may  be  repeat* 
ed,  alternating  with  baths,  until  breathing  begins  or  the  heairt  ce«M» 
to  beat.     If  the  child  be  feeble  and  the  second  st«ge  of  asphyxia  immi* , 
nent,  the  metliod  of  Marshall  Hall  is  preferable,  since  it  involves 
exposure  and  le*?  violent  manipulations.*    The  respiratory  motk 
of  the  thorax  are  produced  by  the  weight  of  the  body  and  the  eUk^ticity 
of  the  chest.     The  child  is  first  placed  upon  it^;  abdomen,  and  tlie 
expiration,  resulting  from  the  compression  of  the  thorax  by  the  body*4 
weight,  and  accompanied  by  expulsion  of  any  foreign  bodies  still  re- 
maining in  the  air-passages,  may  be  assisted  by  pressure  with  the  haad. 
The  child  is  next  turned  upon  its  side,  and,  as  lateral  corapressioo  it 
exerted,  the  thorax  expands  in  virtue  of  the  elasticity  inherent  in  its 
waXlsy  and  inspiration  occurs.     The  child  is  then  made  to  a'^ume  tt< 
former  position,  and,  after  a  few  seconds,  is  turned  upon  ita  other  sidff. 
These  alternations  of  posture  should  be  made  at  the  rate  of  Hfteen  te 
the  minute.    "When  the  process  has  Itcen  repeate<i  a  few  times  the  warm 
bath  should  be  em])loyed  to  prevent  undue  refrigeration  of  the  onta- 
neous  surface.     The  movements  described  should  alternate  with  tht 
baths  until  spontaneous  respiration  occurs  or  the  case  becomes  hope- 
lees.     Faradization  of  the  phrenic  nerves  is  recommended  by  Pemice,t 
and  often  furnishes  excellent  results  ;  but,  as  u  battery  in  good  order 
is  rarely  on  hand  in  a  moment  of  emergency,  the  practice  is  of  limited 
applicability. 

Second  .Stage. — In  the  second  stage  of  asphyxia  the  treatment  is 
essentially  the  same.  Aft^r  the  removal  of  the  foreign  snbstances 
from  the  air-passages,  artificial  respiration  is  employed.  IiisuniatioD 
by  means  of  a  catheter  and  Marshall  Hall's  method  are  well  u^inpti'd  to 
such  cases,  since  tlie  chiUrs  vitality  is  at  so  low  an  ebb  as  to  render  its 
tolerance  of  more  active  measures  problematical.  Another  mode  of 
resuscitation  suitable  for  this  stage  consists  in  artificial  respiration, 
performed  as  follows  wlii!e  the  child  is  immersed  in  warm  water :  The 
child  is  placed  in  the  dorsal  decubitus,  the  back  only  being  supj>ortcd 
by  the  oijerator's  hand.  The  arms,  head,  and  legs  are  allowed  to  fall 
backward.  In  this  position  iiis]>iration  is  cflfected.  Expiration  ii 
then  prodnct'd,  after  placing  the  child  in  a  level  position,  by  raisiog 
the  lower  extremity  of  the  trunk  and  by  manually  compressing  the 
thorax.  In  prematurely  delivered  asphyxiated  children  these  meth- 
ods are  inapplicable,  since  the  thoracic  walls  are  so  yielding  as  not 

•  Setdm,,  "  MoDttteschr.  f.  Geburtsk.,"  Bd.  xiri,  1866,  p.  284. 
t  PttMCK,  "  MooatgBchr,  f.  Gcburtsk.,"  Bd.  xiiii,  1854,  p.  817. 
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to  undergo  the  changes  of  form  requisite  to  the  success  of  the  meth- 
ode  descrihed.  In  such  caaes  insufflation,  through  the  catheter,  follow- 
ing a£>piratioi»,  of  the  foreign  bodies  in  the  air-passages,  is  the  only 
available  treatment.  If  the  efforts  at  resuscitation  be  successful,  the 
child  must  for  the  first  few  days  after  its  birth  be  kept  particularly 
warm  and  be  regularly  nourished.* 

Collapse  and  Sudden  Death  during  Labor  and  Childbed.— We  have 
already  had  freipient  of:ea.-iion  to  mention  collapse  during  or  following 
labor  as  a  sequence  of  hoemorrhage,  or  of  injuries  to  which  the  genital 
passages  have  l»een  eubjccted,  Syncoi>e  is  not  an  uncommon  result  of 
exhaustion  following  prolonged  labor,  or  even  normal  labor  in  women 
with  exceptionally  sensitive  nervous  organizations.  Again,  it  may  be 
caused  by  the  cerebral  anaemia  produced  by  the  recession  of  blood 
from  the  nerve-centers  when  the  intra-abdominal  pressure  is  suddenly 
diminished  by  the  rapid  emptying  of  the  uterus.  Temporary  syncope» 
if  followed  by  complete  restoration  of  the  normal  circulation,  hiw  no 
positive  prognostic  significance.  Where,  however,  the  pulse  continnds 
feeble  and  rapid,  it  should  be,  even  in  the  absence  of  other  grave 
gyraptoms,  a  subject  of  profound  concern.  The  arteries  then  gradu- 
ally become  empty,  while  the  large  venous  trunks  till  with  blood,  and 
the  sluggish  current  predisposes  to  the  formation  of  thrombi. 

Thrombi  owe  their  importance  to  the  disposition  they  possess  to 
diaintognite  and  form  cnibuli,  which  are  swept  along  by  the  circnla- 
tion  until  arrc.eted  by  the  diminished  caliber  of  the  perijiheral  veafieb. 
A  small  clot  forming  in  the  left  side  of  the  heart  may  block  up  an 
artery  in  the  brain  or  in  either  an  upper  or  lower  limb.  The  symp- 
toms of  the  lesion  in  the  latter  cii«c  are  the  absence  of  pulsiition  in 
the  artery  bctlow  the  thrombus,  with  pain,  coldness  of  the  fiurfaco, 
paralysis  of  the  nerves  of  motion  and  sensibility  if  the  arterial  obstruc- 
tion \>e  sudden  and  complete,  and  in  some  cases  gangrene  of  the  ex- 
tremity affected,  t 

Of  much  more  common  occurrence  are  venous  thrombi.  Indeed, 
it  may  be  stated  that  thrombosis  of  the  veins  furnishes  the  most  fre- 
quent cause  of  sudden  death  in  labor  and  during  the  puerperal  period. 
It  may — though  this  ia  rare — occur  spontaneously  in  the  pulmonary 
artery  or  in  the  right  cardiac  cavity.  As  a  rule,  however,  the  clot- 
ting tiikcs  place  in  the  femoral,  the  pelvic,  or  the  uterine  veins. 
Spiegclbcrg  X  states  that  the  emboli  which  become  det^nchcd  during  or 
shortly  after  labor  proceed  from  clots  formed  at  the  site  of  the  placen- 


*  In  what  is  knofm  as  Sylrcstcr's  method,  the  child  in  placed  upon  its  back ;  tb«n, 
br  raising  it«  amis  abore  the  head,  the  chest  is  expanded  and  hispiratioa  is  produced ; 
while,  to  produce  expiration,  the  arms  are  lowered,  the  hands  of  the  child  are  crossed, 
and  the  elbows  are  pressed  a^inst  the  side*  of  the  ihonuc. 

f  Barker,  "  The  Puerperal  Diseases,"  p.  207.  The  enumeration  of  these  srinptoma 
Is  credited  to  Dr.  Bamea.  |  Spiegelbuu),  Im.  cil.,  p.  601. 


598 


THE  PATHOLOGY  OF  LABOR. 


ta.  Usually  there  is  first  haemorrhage  from  partial  detachment' 
placenta  ;  then  thrombus  formation  in  the  veins,  the  elot*,  in  the 
senoe  of  uterine  retraction,  extending  from  the  open  mouths  of  the 
sinuses  in  the  direction  of  the  heart ;  and,  finally,  tinder  a  povrerfnl 
contraction,  such  as  follows  oftentimes  the  rujiture  of  the  membrunes 
or  the  expulsion  of  the  ftetus,  the  clot  is  set  adrift  from  its  moorings^ 
and  is  washed  upward  through  the  vena  cava  to  the  right  side  of  the 
heart,  and  thence  to  the  branches  of  the  pulmonary  artery. 

The  synijjtoms  of  stopjjage  iii  a  large  pulmonary  vessel  are  intense 
dyspntea,  air-hunger  (to  use  an  expressive  German  term),  fluttering 
heart-action,  a  feeble,  rapid  pulse,  a  cold  skin,  and  striking  (lallor  of 
the  countenance.  Death  may  follow  in  a  few  minutes,  or,  where  tlit" 
main  trunk  is  free,  the  more  violent  syniptoms  may  in  the  course  of  s 
half-hour  subside,  to  leturn,  however,  with  the  slightest  movement  cr 
without  apparent  cause,  the  patient  dying  in  u  few  days  frnm  abnor- 
mal  lowei-ing  of  the  temperature,  from  dyspnu?a  and  cyanosis ;  or, 
after  a  succession  of  attacks,  the  tlirombus  may  be  absorbed,  and,  ml 
have  once  seen,  comi>lete  recovery  may  take  place. 

A  second  and  rarer  cause  of  sudden  death  in  labor  and  childbed 
resnlta  from  the  entry  of  air  into  the  uterine  vessels.*  The  conditions 
for  the  occurrence  of  this  accident  are  the  access  of  air  to  the  utmnr 
cavity,  and  o|x^u  communication  with  the  veins.  The  passage  of  Air 
may  result  from  opiTations  necessitating  the  introduction  of  the  hand 
or  of  instrumenta  into  the  uterus.  It  is  favored  by  gaping  of  the 
vulva,  and  by  any  circumstance  which  diminishes  tiie  intra-abdomJiuil 
pressure.  Thus,  it  has  been  observed  as  a  consequence  of  the  kn«^ 
chest  position,  the  latero-prone  position,  and  even  of  the  ordinarv 
position  upon  the  side.  Aspinition  of  air  may  follow  sudden  removal 
of  intra-abdouiinal  pressure  after  violent  expulsive  efforts  which  have 
ended  in  rupture  of  the  membranes  or  the  precipitate  birth  of  the 
child.  Air  contained  in  the  vagina  may  be  forced  upward  into  the 
uterus  by  means  of  tlie  vaginal  douches,  or,  more  frequently,  air  min- 
gled with  water  may  be  conveyed  into  the  uterus  by  a  syringe  with 
imperfect  valves. 

Air  enters  tlie  circulation  during  pregnancy  and  labor  through  the 
sinuses  which  are  opened  by  tlie  separation  of  tlie  placenta,  in  child- 
bed by  the  accidental  detachment  of  the  thrombi  vliich  form  at  the 
plaeentjit  site. 

The  symptoms  of  the  entry  of  the  air  into  the  veins  are  those  of 
asphyxia.  The  diagnosis  during  life  is  to  some  extent  a  matter  of 
specuhUion,  iw  there  are  no  direct  physical  signs  of  the  presence  of  oir 
in  the  right  side  of  the  heart. 

Exi^erimentally  it  has  been  proved  that  sudden  death  results  either 

•  For  the  litoraturo  of  tlila  aubjoct,  vitU  KEZiiJkBSZKT,  "  Uober  Luftcintritt  in  die  Blut- 
twhncn  durcb  den  puerporaleu  Uterus,"  "  Arch.  L  Oynaek.,  BJ.  liii,  p.  200. 
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when  a  volume  of  air  in  the  right  side  of  the  heart  interferes  with  the 
coniploto  tilling  of  its  cavity,  or  when  a  column  of  air  enters  the  pul- 
monary artery  and  obstructs  the  passage  of  blood  to  the  lungs.  Air 
passing  into  the  veins  at  a  distance  from  the  heart  enters  the  lungs 
finely  subdivided,  and  forms  embuli  which  adhere  to  the  walls  of  stnall 
vessels,  and  produce  symptoms  of  dyspncea,  which  often  are  of  t<?mj>o- 
rary  durntion.  In  ohstetricul  civses  it  is  necessary,  therefore,  to  assume 
either  that  a  large  volume  of  air  has  been  forcibly  driven  into  the 
veins  or  that  a  venous  thronibua  is  simultancnusly  washed  into  the 
circulation,  and  coiubiues  with  air  emboli  to  produce  the  fatal  result 
(Spiegelberg). 

The  treatment  of  pulmonary  embolism,  whether  due  to  air  or  to  a 
disintegrated  thromlius,  is  necessarily  for  the  most  part  prophylactic. 
The  proper  precautious  for  avoiding  the  accidents  described  are  suffi- 
ciently indicated  in  the  preceding,  discussions  as  to  their  etiology.  As 
the  violence  of  the  symptoms  at  the  outset  of  the  attiick  is  often  out 
of  proportion  to  the  real  gravity  of  the  lesion,  warmth  should  bo  ap- 
plied to  the  surface,  and  every  effort  should  be  made  to  maintain  the 
action  of  the  heart.  To  this  end,  injections  of  ether  into  the  skin  and 
of  ammonia  into  the  veins  are  to  be  counted  as  most  powerful  adju- 
vants.    11  the  storm  subsides,  the  utmost  quiet  should  he  enjoined. 

Extraction  op  the  Child  ijj  Case  of  Real  or  Apparent  Death 
OF  THE  Mother  during  Pbeonancy  or  Labor. 

Death  of  the  mother  during  prcfi^nancy  or  labor  may  be  threatened, 
or  may  actually  result,  either  suddenly  or  slowly,  from  various  morbid 
conditions  which  have  been  previously  considered.  Although  sudden 
death  of  the  mother  is  more  fre«{uerit  at  the  time  of  delivery,  in  con- 
sequence of  hiemorrhage,  exhaustion,  eclampsia,  or  rupture  of  the  ute- 
rus, it  may  occur  at  any  time,  jjarticularly  when  due  to  pulmonary  and 
cai'diac  affections,  or  to  cerebral  embolism. 

It  is  our  present  object  to  consider  the  methods  of  treatment  best 
adapted  to  the  preservation  of  the  child's  life  in  those  cases  necessa- 
rily attended  by  death  of  the  mother,  and  to  the  preservation  of  both 
mother  and  child  whenever  there  is  any  probability  of  such  a  result. 
Our  incjuiry  may.  therefore,  bo  limited  to  those  cas<.'s  in  which  the 
child  is  unquestionably  living,  and  its  viability  undoubted.  While  the 
majority  of  recent  authors  ujwn  this  subject  have  recognized  the  pro- 
priety of  adopting  prompt  measures  for  the  immediate  extraction  of 
the  child  after  the  mother's  decease,  the  same  unanimity  has  not  pre- 
vailed either  in  regard  to  the  propriety  of  operative  interference  be/ore 
the  mother's  death,  or  as  to  the  most  appropriate  methods  of  oj)era- 
tion.  Schroeder  *  is  content  with  the  statemout  that,  in  cases  of  ma- 
ternal demise  during  parturition,  cfTorts  should  be  made  to  extract 
•  ScBROEDER,  "  Lchrbuch,"  p.  712. 
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the  fcetoa  ptr  vias  naturaUs  by  version  or  the  forceps.     In  the  e?* 
of  failure  to  accomplish  delivery  by  this  method,  lie  advises  iinmeUiat 
resort  to  the  Ctesarcan  section.     Spiogelberg*  recommends  the  C*»»*1 
rean  section  for  all  coses  of  maternal  death,  excepting  thone  occurrin| 
in  the  second  stage  of  labor,  as  the  surest  method  of  preserving  fet 
life.     He  makes  no  provision  for  those  cases  in  which  the  mothers 
apparently  dead,  although  actually  in  a  state  of  i^yiicoix;  or  asiihviiii, 
recommends  tlu'  Ca\sarean  section,  even  in  cases  of  imf)endiug  ileAth  of 
the  mother,  in  tlie  child's  interest,  and  disparages  efforts  at  extracUoa| 
through  the  natural  passages.     Diier  f  concludes  (a)  that  no  opcrativ^j 
procedure  should  be  undertaken  until  there  is  absolute  certainty  of) 
the  mother's  death  ;  {b)  tliat,  death  of  the  mother  being  assured,  llnjj 
Caesarean  section  should  be  performed  with  dispatch  if  the  fetal  headj 
be  above  the  pelvic  brim  ;  (f)  that,  if  the  head  have  engaged  iu  the] 
brim,  the  question  of  reeort  to  the  Ca^sarcau  section  or  to  extractiouj 
per  vias  nnfuralr.H  becomes  debatable.     lie  condemns  the  practice* 
attributed  by  him  to  Rizzoh  and  Esterle,  of  resorting  to  forced  deliv- 
ery when  the  mother's  dejith  is  imminent. 

One  of  the  most  recent  and  comprehensive  articles  on  the  subject 
of  artificial  delivery  per  vias  nulurahs  is  that  of  Theveuot.J  who, 
referring  its  original  introduction  to  Schenk  and  Kigaudcaux,  and  ^\ 
development  to  Rizzoli,  Heymann,  and  Depaul.  ardently  advucales  Its] 
adoption,  to  the  exclusion  of  the  ('fesarean  section.     This  method  ht\ 
declares  to  bo  applicable  {a)  to  those  cases  with  normal  pelvic  eonfor- 
raation  in  which  tho  mother  is  dead,  the  labor  somewhat  advanced,  the 
OS  dilated  or  dilatable,  and  the  head  at  the  suiJi'rior  strait ;  {b)  to  cases 
in  which  labor  was  only  conimeuciug,  or  had  not  begun  at  the  time  of 
death  ;  ('-)  to  cases,  frequently  occurring,  according  to  the  author,  of 
apparent  death  of  tho  mother  (her  real  condition  being  that  of  syn- 1 
cope),  whether  labor  Jiad  or  had  not  begun  at  the  time  of  her  appareot 
decease  ;  and  {d)  to  cases  of  impending  maternal  death.     Thcvcn«>t*8 
arguments  iu  favor  of  the  method  of  treatment  under  coitsideration 
are,  that  the  operation  may  be  more  promptly  resorted  to  than  the 
C'a'sarean  section,  the  preparations  for  and  hesitations  about  which 
frequently  occ!U<ion  fatal  tlelays  ;  that  it  is  of  less  vital  importance 
that  tlie  death  of  the  mother  be  positively  ascertained  than  in  caws  of  i 
CiL'sarean  section  ;  that  it  is  a  less  repulsive  proceeding ;  that  tho  i 
results  are  better  than  in  the  Civsarean  section  ;  that  the  metlmd  is 
not  productive  of  mcdieo-Iegal  complications  ;  and  that  it  atTurda  a 
numerous  class  of  parturient  women,  who  are  only  appai-ently  dead,  a] 


•  SpiEGELncRG,  "  Lehrbuch,"  p.  SCiO. 

t  Ddkb,  "  Am.  Jour,  of  Obstct.,"  January,  1879,  p.  10. 

\  Thevenot,  "De  Taee.  artlf.  par  loa  voles  nal.  Bubstit.  h  ropC'ration  cAnr.  potlmr 
Um,"  "  Ann.  de  Gyn6o.,"  tome  s.  October,  1878,  p.  267  ;  Xovciubcr,  1878.  ||. 
ceinbcr,  1878,  p.  412. 
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fer  better  chance  of  recovery  than  dt>c9  the  Csesarean  Bcction .  Thcvo- 
not  cites  fifteen  cases  of  aromc/temftif  forcS  employed  upon  women  at 
the  point  of  death,  in  which  thirteen  infants  were  alive  at  birth,  and  six 
lived  ixTinaneutly.  yive  of  the  fifteen  mothers,  who  were  apparently 
moribund,  recovered,  and  in  three  other  cases  the  original  diseases  wore 
retarded,  and  their  most  distressing  symptoms  temporarily  relieved. 

Tympanites  Uteri. — If  air  enters  the  uterine  cavity  previous  to  the 
birth  of  the  child,  the  dangers  arc  not  confined  to  its  passage  into  the 
venous  circulation.  Even  when  this  latter  accident  does  not  occur, 
the  patient's  condition  in  a  lingering  labor  is  perilous  in  the  extreme. 
The  essential  condition  for  the  admission  of  air  is  nipture  of  the  mem- 
branes- As  a  result  in  many  though  not  in  all  cases,  untimely  respir- 
atory efforts  are  excited  in  the  child.  In  very  rare  instances  it  is 
said  that  the  cry  of  the  child,  vagitus  uterinum,  has  been  heard  within 
the  uterus.  Death  speedily  follows  premature  respiration,  and,  under 
the  combined  influence  of  air,  heat,  and  moisture,  decomposition 
rapidly  develops.*  The  gases  generated  by  putrefaction  are  some- 
times of  enormous  volume,  and  the  uterus  fumishes  a  tympanitic 
resonance  upon  percussion.  As  a  result  of  prolonged  labor,  of  the  dis- 
tention of  the  uterine  walls,  and  of  septic  jioisoning,  the  pains  become 
feeble  and  the  patient  suffers  from  dys]>nooa,  owing  to  the  pressure 
upon  the  diaphragm  by  the  enlarged  uterus  and  the  colon,  which  like- 
wise is  found  distended  with  gases.  A  stinking  discharge,  sometimes 
mingled  with  gas-bubbles,  is  always  present. 

The  prognosis  depends  upon  the  intensity  of  the  process  and  the 
length  of  time  allowed  to  elapse  before  oi^erative  measures  are  em- 
ployed to  remove  the  source  of  danger.  Of  sixty-four  women,  accord- 
ing to  Staude's  report,  thirty-two  died,  eighteen  had  severe  puerjMjral 
affections,  and  only  fourteen  recovered  without  further  complications. 
The  indications  for  treatment  are,  to  extract  the  child  us  soon  as  prac- 
ticable when  air  has  once  entered  the  uterine  cavity,  to  wash  out  the 
uterus  with  disinfectimt  fluids,  to  use  all  available  means  to  secure 
continued  retraction  of  the  uterus,  and  to  follow  every  antiseptic  pre- 
caution during  the  puerperal  period, 

*  Sluiide  found  putrefactive  changes  developed  in  foBtiuea  boni  from  three  to  twcn- 
tj'^tne  hours  after  the  access  of  &ir  to  the  utcnia.  "  L'cbcr  den  Eintritt  von  Luft  in  dia 
Gebarmutter,"  " Zt^hr.  f.  GeburUh.  und  Gynack,"  Bd.  iii,  p.  204. 
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tion  of  one  to  one  hxindred  and  forty-six  (1  :  146).  Now,  if  wo  add 
to  these  nuked  gtatistics  the  fact  tlmt  tlie  average  number  of  confine- 
ments to  each  woman  during  the  cliil<l-be^tring  ix?riod  is  from  four 
to  five,  it  will  become  apparent  that  the  community  has  a  right  to 
demand  of  every  practicing  accoucheur  a  familiarity  with  what  ig 
definitely  known  concerning  the  nature  and  prevention  of  a  scourge 
which,  according  to  the  statistics  of  the  "  Puerperal  Fever  Commis- 
sion,*'* appointed  by  the  Berlin  Society  of  Obstetrics  and  Gynaecolo- 
gy, destroys  nearly  aa  many  lives  as  either  small-pox  or  cholera.  But 
]>uerperal  fever  differs  from  either  amall-iwjx  or  cholera  in  that  the 
latter  presses  largely  upon  the  aged  and  the  vory  young,  while  the  for- 
mer gathers  its  victims  exclusively  fi'om  a  selected  class,  viz.,  from 
women  in  adult  life,  the  mothers  of  families  whose  loss,  as  a  rule,  is 
a  public  as  well  as  a  private  calamity. 

Before  jirooeeding  to  consider  the  nature  of  puer]>eral  fever,  it  is 
desirable  to  first  recuU  the  anatomical  lesions  with  which  it  is  associ- 
ated. These,  it  will  be  found,  ore  for  the  most  part  inflammatory 
processes  having  their  etarting-point  in  injuries  of  the  genital  passage 
produced  by  parturition. 

The  Pathological  Anatomy  of  Puerperal  Fever.— Tlic  lesions  con- 
nected with  puerjieral  fevor  are  so  vaiinus  that  the  student  will  find 
it  convenient  to  classify  them  according  as  they  are  situated  in  the 
mucous  membrnno  of  the  utero- vaginal  canal,  the  parenchyma  of  the 
uterus,  the  pelvic  cellular  tissue,  the  pcritonanim,  the  lymphatics,  or 
the  veins.  Not,  indeed,  that  such  an  arrangement  is  strictly  in  accord- 
unco  with  clinical  experience — as  a  rule,  the  inflammatory  procesaoa 
are  rarely  limited  to  a  single  tissue — but  because  the  prognosis  and 
treatment  are  determined  in  great  measure  by  the  tissue  system  which 
is  predominantly  affected.  The  significance  of  puerperal  inflamma- 
tions, wherever  seated,  likewise  de}>ends  upon  wliether  they  are  local 
and  circumscribed,  or  whether  they  present  a  spreading  character. 

Personally  I  have  found  the  following  classification  of  Spiegel- 
borg  f  of  great  utility  as  a  means  of  keeping  in  mind  the  principal 
points  to  which  inquiry  should  be  directed  in  estimating  the  signifi- 
cance of  the  febrile  conditions  of  childbed  : 

1.  Infiammntion  of  th«  Genital  Mucous  Membrane. — Endocolpitis 
and  endometritis. 

a.  Superficial. 

b.  Ulcerative  (diphtheritic). 

3.  Inflammation  of  the  Uterine  Parenclti/imt,  and  of  the  Subserous 
and  Pelvic  Cellular  Tissue, 
a.  Exudation  circumscribed. 

•  "  Zuchr.  f.  Geburt*h.  und  G.vii»ek.,"  Bd.  lii,  p.  1. 

}  SriiOELUEBO,  "  Ucber  dae  Wesen  dea  Pucrpcralliebere,"  Volkmonn'*  "  SammL  klin. 
V«rtr.,"  Not  3. 
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b.   Phlegmonous,   diffused  ;  with  lymphangitis  and  pjaBinia  (li 
phatic  form  of  peritonitis). 

3.  Inflammation  of  the  Periionmum  covering  the  Uterus  and  (ft 
Appendar/ei'. — Pelvic  peritonitis  and  diffused  peritonitis. 

4.  PhlcbiliH  Ulerinn  and  Para-uterina  with  formation  of  thrombi^ 
embolism,  and  pyaemia. 

5.  Pure  ScpticcBmia, — Putrid  absorption. 

Endocolpitis  and  Endometritis. — In  the  superficial,  catarrhal  form 
of  inflammation  the  mucous  membrane  of  the  vagina  is  swollen  and 
hyperajmic,  the  papilkc  are  enlarged,  imd  the  discharge  is  profuse  ;  in 
the  vaginal  portion  of  the  cervix  the  labia  utcrina  are  cedematous  and 
covered  Avith  gninnlations  which  bleed  at  the  slightest  touch  ;  in  tb* 
cavity  of  thi.'  body  ihcrc  are  increased  transudation  of  serum  and  abao- 
dant  pus  formation.  Tlic  deep  structurt^s  of  the  uterus  are  u.sualJj 
not  affected-  Sometimes  the  inflammation  extends  to  the  tubes— mA' 
pingitin — or,  passing  outward  through  the  fimbriated  extremities,  H 
may  spread  over  the  ttdjncent  |icritona'um. 

The  small  wounds  at  the  vaginal  orifice  are  at  times  converted  mto 
ulcers  with  tumefied  borders.  These  ao-called  "  puerperal  ulcers  **  an 
covered  with  a  groonish-ycHow  layer.  They  are  associated  usnallv 
with  (i'dematous  swelling  of  the  labia.  Under  favorable  sanitary  cou- 
ditions  the  deposit,  which  consists  in  the  main  of  pus-cells,  clears  inraj 
and  the  surface  heals  by  granulation.  The  ulcerative  form  of  inflaio- 
mation  is  very  rare  outside  of  crowded  hospitals. 

J)iphthoritic  ulcers  arc  situated  with  greatest  frcquoncy  in  the 
neighborhood  of  the  posterior  commissure,  or  aronnd  the  vaginal 
orifice.  In  rarer  instances  they  are  foiiud  upon  the  anterior  wall  and 
in  the  fornix  of  the  vagina,  in  the  cervix,  and  upon  the  site  of  th# 
placenta.  Tlie  borders  are  red  and  jagged  ;  the  base  is  covered  with 
a  yellowish-gray,  shreddy  membrane  ;  the  secretion  is  punilent,  alkn- 
line,  and  fetid  ;  and  the  adjacent  tissues  arc  a?dematous.  From  the 
vulva  they  may  extend  to  the  perinjeum,  or  pursue  a  serpiginous  course 
down  the  thighs.  In  the  uterus  and  about  the  cervix  they  vary 
regards  size,  and  ai-e  either  of  a  rounded  sliape  or  form  narrow  bam 
The  intervening  portions  of  tissue  which  have  not  undergone  destruo 
tive  changes  swell  and  stand  out  in  strong  relief.  Where  the  entire 
inner  surface  has  become  necrosed,  it  is  often  covered  with  a  smeary, 
chocolate-brown  mass  which,  when  washed  away  with  a  stream  of 
water,  leaves  exposed  either  the  deepest  layer  of  the  mucous  mem- 
brane or  the  underlying  muscular  structures. 

The  difference  between  the  suiierficial  ulcerations  of  the  genital 
canal  and  the  diphtheritic  form  involving  destruction  of  the  d-—i"T 
tissues  is  due  to  the  presence  in  the  latter  of  minute  organisms  t 
micrococci,  the  relations  of  wliich  to  puori)eral  infection  will  bo  " 
sidered  in  a  subsequent  division. 
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Metritis  and  ParamviritU. — In  ulcerative  endometritis,  and  even 
in  the  extreme  catarrhal  form,  the  parenchyma  of  the  uterus  likewise 
becomes  involved.  The  changes  which  are  designated  under  tlie  term 
metritis  consist  in  the  first  place  of  a»dematoii8  infiltration  of  the  tis- 
sues. As  fl  consequence,  the  organ  contracts  imperfectly,  and  becomes 
soft  and  flabby,  so  that  sometimes,  upon  post-mortem  examination,  it 
bears  the  imprint  of  the  intestines. 

In  diphtheritic  endometritis  the  gangrenous  process  may  attack 
the  museular  tissue,  and  give  rise  to  losses  of  muscular  substance,  u 
condition  known  at<  necrotic  endometritis,  or  putrescence  of  the  uterus. 

Inflammatory  changes  are  rarely  lacking  in  the  intermuscular  con- 
nective tissue,  which  exhibits  in  places  serous  or  gelatinous  iuJiltration 
with  afterward  pus  formation,  and  with  here  and  there  small  abscesses. 
The  sero-purulent  infiltration  of  the  connective  tissue  is  specially 
marked  beneath  the  peritoneal  covering  of  the  uterus  either  behind  or 
along  the  sides  at  the  attachment  of  the  broad  ligaments.  In  the  same 
situations  the  lymphatics,  which  normally  are  barely  pi^rceptible  to  the 
naked  eye.  are  s^tmctimes  enlarged  to  the  size  of  a  quill,  and  are  char- 
acterized by  varicose  dilatations  occurring  singly  or  presenting  a 
beaded  arrangement.  In  the  subs-tance  of  the  uterus  the  dilated  ves- 
sels are  liable  to  be  mistaken  for  small  abscesses.  The  pus-like  sub- 
stance contained  in  the  lymphatics  is  composed  of  pus-cells  and  of 
micrococci.  From  the  cellular  tissue  surrounding  the  vagina,  or  that 
beneath  the  peritoneal  covering  of  the  uterus,  the  inflamniatiou  may 
spread  by  contiguity  of  tissue  between  the  folds  of  the  broad  ligament, 
and  thence  pass  upward  to  the  iliac  fossee.  Usually  the  process  iu  uni- 
lateral. After  the  infianuuation  has  crossed  the  lineo  lerminalis  it 
may  take  a  forward  direction  above  the  sheuth  of  the  ilio-])soas  mug- 
cle  to  Poupart's  ligament,  or  it  may  creep  upward,  following  the  course, 
according  to  the  side  affected,  of  the  ascending  or  descending  colon  to 
the  region  of  the  kidney.  It  is  rare  for  inflammation  of  the  cellular 
ti^ue  to  travel  around  the  bladder  to  the  front.  In  such  cases  it  pur- 
sues its  course  between  the  walls  of  the  bladder  and  the  uterus,  and 
along  the  round  ligament  to  the  inguinal  canal.  In  a  few  cases  the 
cellulitis  mounts  alx)ve  Poupart's  ligament,  between  the  peritonaeum 
and  the  abdominal  wall. 


The  course  of  the  infliimmation  is  not  simply  fortnitons,  but  follows  pre- 
arrnnpcd  pnthwuys  in  the  connective  tiiane.  Konig*  and  Sclilesingerf  hi»ve 
8ljuwn  thftt,  when  iiir,  water,  or  Hqoefied  glue  is  forced  into  tlio  ceilular  tissue 
between  the  broad  ligaments,  the  injected  mass  Iiiw  a  tendency  to  invade  llio 
iliac  foswe.  In  Sohleeinger's  experiraentss  if  the  cannnla  of  the  syringe  was  in- 
serted into  the  anterior  layer  of  the  broad  lig'anicnt,  the  glue  spreail  between  the 
Jblda  to  .the  abdominal  end  of  tlie  Fallopian   tu\)6 ;  theoce  following  the  track 

♦  K6»io,  "  Arch,  dor  ncillcnndc,"  8  Jabrg..  18fl2. 
f  BoButsiNOEH.  "  GynnekologiBcbe  Bt«r«'—  "  "-i.  I. 
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of  the  vessels,  it  passed  to  the  linea  tenninalis ;  and  finallj  moantod  np 
tho  colon,  or  swept  forward  to  Poupnrt's  ligament  until  thf  it«lvMii 
stopped  at  the  outer  border  of  the  round  ligaTiient,  If  the  injectioa  wat 
to  the  aide  of  the  cervix  through  tiie  posterior  layer  at  tiie  junction  of  tlie 
and  the  br^y,  tho  posEerior  layer  gradually  bulged  out,  the  peritontDom  w»  li 
from  the  side-wall  of  tho  pelvis,  and  the  glue  passed  beyond  the  vesscb  to  mek 
the  iliac  tossa.  If  the  itijeotioa  wa»  made  to  the  side  of  the  cervix  rhrou^^i  tit* 
anterior  layer,  the  glue  passed  between  the  bladder  and  the  uterus,  ntid  forwird 
along  the  round  ligament  to  the  ingninal  canal,  while  another  portion  of  tlic 
passed  between  the  layers  nf  tlio  broad  ligament,  and  reached  tl>o  p«rii 
covering  of  the  side-walls  behind  the  round  ligament.  If  the  injection  vru 
in  the  median  line  in  a  peritoneal  fold  of  I>ouula«'s  cttl-de-tuic,  the  fluid  Unvded 
forward  upon  one  side  along  the  round  ligament  imd  tlience  to  the  pufiteiiur 
wall  of  the  bladder. 

The  term  pttrafiielrftis,  introduced  into  use  by  Virchow,  u,  pfop" 
crly  speaking,  limited  to  inflimmmtiou  of  tho  cunnectiro  iiasne  im- 
mediak'ly  ftdjacent  to  the  uterus,  the  older  one  of  pp-lvic  etUuUHs 
furnishing  a  more  comprehensive  designation  for  cases   wliere,  iw  a 
consequence  of  a  progressive  advance  from  the  point  of  depai-turc  in 
the  genital  canal,  the  remoter  regions  have  likemse   been  invaded. 
Connective-tissue  itiflammatJon  presents,  as  the  first  essential  charac- 
teristic, an  itcute  a'dema,  the  fluid  which  fills  the  gaps  and  interspaon 
consisting  of  transuded  serum  rendered  opaque  by  the  presence  of  pan- 
cells,  or  possessing  n  gelatinous  character.    In  the  mild,  uncomplicnUd 
cases  the  adema  disujipcars  rapidly.     Where  tiie  ccU-eolIectiona  are  uf 
moderate  extent,  the  entire  ]irocess  may  vanish  without  leaving  a  trw* 
of  its  existence.     If  the  cell-elements,  on  the  other  hand,  arc  present  in 
great  abundance,  they,  as  a  rule,  first  undergo  fatty  degeneration, 
and,  after  the  absor])tJou  of  tho  lluid  portion,  form  a  liurd  t  titnuf  com- 
posed of  a  line  gnmuiar  detritus,  which,  under  favorable  circiuirnitjinoii^ 
likewise  after  a  few  weeks  becomes  absorbed.     In  rare  case^  'il^'^d^l 
formation  in  the  tumor  results.  ^^^ 

111  tlu!  psiramotvitis  resulting  from  septic  infection,  cfipecially  in 
cases  complicated  by  diphtheritis,  the  tissues  seem  as  if  soaked  with 
dirty  serum,  and  contain  scattered  yellowish  deposits,  which  soon  pi** 
sent,  even  to  the  naked  eye,  the  apjK'arance  of  pus-collections.  Thi» 
Bcro-purulent  cedema  is  always  associated  with  lyni]diangitis,  the  lym- 
phatic vessels  possessing  varicose  dilatAtious  and  beaded  arrangement* 
similar  to  those  already  described  in  the  uterine  tissue.  The  foregtuni 
changes  are  most  distinct  in  the  firm  connective  tissue  adj.i     i  the 

uterus  and  at  the  hilura  of  the  ovary,  while  they  are  less  cl<  -•l 

in  the  looser  structure  of  the  broad  ligament  (Spiegelberg). 

In  favorable  cases  the  inflimimation  is  circumscribed,  or  at  I 
limited  by  tlie  nearest  lymphatic  glands.     In  cases  of  intense  in* 
it  spreads  rapidly,  and  justilies  the  title  bestowed  upon  it  by  Viit.ii»»» 
of  parametritic  malignaut  ery^^ipelas. 
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Pelvic  and  Diffused  Peritonitis.— Inllanimjition  of  the  pelvic  peri- 
tonaeum may  result  from  severe  attacks  of  cntarrlml  eiidometritis,  the 
iuHammatory  proeess  either  traversing  the  uterine  tissue  or  passing 
through  the  Fallopian  tubes  to  the  adjacent  serous  membrane ;  or 
it  may  proceed,  secondarily,  from  the  stretching  and  irritation  occa- 
gioued  by  an  associated  parametritis. 

As  a  rule,  pelvic  peritonitis  is  not  attended  with  much  exudation. 
The  latter  is  eituatcd  upon  the  folds  of  the  peritonanim  limiting  the 
ciil-tle-sac  of  Douglas,  ujjon  the  ovaries,  and  upon  the  broad  ligaments. 
In  favorable  cases  it  consists  of  fibrinous  flakes  and  fluid  pus.  If  the 
latter  is  abundant,  it  may  become  encysted  by  the  formation  of  adhe- 
sions between  the  pelvic  organs. 

General  peritonitis  may  result  from  the  extension  of  a  jiolvic  |icri- 
tonitis,  or  from  the  transport  of  jwison  through  the  lymjihatics  into 
the  peritoneal  sac.  In  the  first  case  the  entire  peritonirum  is  injected, 
and  the  contenis  of  the  abdominal  cavity  are  loosely  bound  together 
by  pseudo-menibruues,  composed  of  pus  and  coagulated  fibrine.  The 
intestines  are  at  the  same  time  distended  and  the  diaphragm  is  pushed 
upward.  In  the  so-called  peritonitis  lymphatica,  the  inflammatory 
symptoms  are  at  the  outset  lacking.  The  abdominal  cavity  is  found 
filled  with  a  thin,  stinking,  greenish  or  brownish  fluid,  composed  of 
eenim  and  micrococci.  The  intestines  are  lax  and  onlematous,  and 
the  miuicuhir  structures  are  paralyzed,  with  resulting  tympanitic  dis- 
tention. The  peritoneal  covering  of  the  intestines  is  devoid  of  luster, 
and  ctivered  with  injected  ])atche8,  or  is  stained  of  a  dark-brown  color. 
Death  often  ensues  before  tlw  occurrence  of  exudation. 

Septic  forms  of  pelvic  iuttuinmation  are  often  associated  with  o5- 
phoritis,  the  dilated  lymjihatics  either  extending  to  the  substance  of 
the  ovaries,  where  they  may  lead  to  the  production  of  small  abscesses, 
or,  as  u  result  of  blood  dissolution,  the  organs  become  soft,  pulpy,  and 
infillriilcd  with  discolored  serum,  and  present  hemorrhagic  spots  dis- 
tributed over  the  siirface. 

Phlebitis  and  Phlebo-Thrombosis. — The  formation  of  thrombi  in 
the  uterine  and  ]K'lvic  veins  is  sutlicieutly  common  during  tfie  puer- 
l)t.'ral  ]K?riod.  The  coagulation  may  result  from  compression  ur  from 
cnfechlcmeut  of  the  circulation,  A  predisposition  to  its  occurrence  is 
created  by  relaxation  of  the  uterine  tissue.  A  normal  thrombus  is  in 
itself  harmless.  In  tinic  it  becomes  organized,  and  the  occluded  ves- 
sel is  converted  into  a  connective-tissue  cortl,  or  a  channel  may  form 
through  it  which  {lermits  the  passage  of  the  blood-stream.  When, 
however,  pus  or  septic  matters  obtain  access  to  a  thrombus,  it  under- 
>es  rapid  disintegration,  and  the  particles  got  swept  away  into  the 
irculatidu  until  arrested  in  the  ramifications  of  the  pulmonary  artery. 
Wherever  these  poisoned  emboli  hap|)eu  to  lodge,  inflammation  is  set 
up  ia  the  adjacent  tissues,  and  abscesses  result  (pynexnia  multi]ilox). 
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Sometimes  countless  oullcction.^  of  pns  may  form  in  the  lungs, 
oomiuoiily  absceii?stii«  are  found  in  the  liver  or  spleen,  originating  c» 
from  emboli  which  have  already  made  the  pulmonary  circnit,  or  from 
thrombi  in  the  pulmonary  veins. 

Inflammation  of  the  voins  (phlebitis)  sometimes  occurs,  when  the 
vessels  have  to  traverse  tissues  in  or  near  the  uterus  inflltruted  with 
purulent  or  septic-  materials.  The  endothelium  then  uudergoes  prulif* 
oration,  and  thrombosis  is  produced.  Fhlebitic  thrombi  do  not  neoM- 
Kirily  break  down,  and  may  in  that  ease  act  as  a  harrier  to  the  proj 
sion  of  septic  germs  into  the  circulation  (Spiegelberg).  Aa  a 
however,  under  the  influence  of  inflammation  and  infection,  thoj  be^ 
come  converted  into  jjuriform  masses. 

The  thrombi  grow  by  accretion  in  the  direction  of  the  htut 
They  may  extend  from  the  uterus  through  the  internal  sj^ermalic,  of 
through  the  hypogastric  and  common  iliac  veins,  to  the  vena  cai 
Sometimes  the  thrombus  may  be  traced  back  to  the  placental  site. 

SepticEBinia. — From  the^e  local  conditions,  sooner  or  later,  secondarr 
affections  develop  in  distimt  organs.  The  general  affection  is,  in  groat 
part  at  least,  likewise  of  local  origin.  Sometimes,  however,  when 
the  poison,  which  enters  the  system  through  the  lymphatic-  'wn, 

is  very  active  and  abundant,  death  may  follow  from  acute  -^  mia 
before  tho  changes  in  the  sexual  organs  have  had  time  to  develop.  The 
fatal  result  in  these  civses  is  probably  due  t«  paralysis  of  tlie  hciirt. 
After  death,  poifi-mortcm  decomposition  rapidly  sets  in.  the  blood  i» 
sticky,  and  swelling  is  f<niind  in  tlie  various  parenchymatous  organn. 

The  secondary  affections  consist  in  the  metastatic  abscesses  already 
noticed  as  produced  by  infected  emboli,  in  circumscril)e<l  pumlent 
collections  due  to  the  conveyance  of  septic  materials  into  the  blood* 
current  through  tho  lymphatics,  in  uleenitive  endocarditis,  in  inflam- 
mations of  the  pleura,  the  pericardium,  and  the  meninges,  and  in  pani' 
lent  inflammation  of  the  joints* 

A  study  ui  the  nature  of  ])norpcral  fever  will  best  show  how  iiiti- 
mately  these  seemingly  distinct  processes  are  linked  together. 

The  Nature  of  Puerperal  Fever.— It  has  now  passed  beyond  the 
domain  of  dispute  that  puerperal  fever  is  an  infectious  diseaite,  dne,  M 
a  rule,  to  tho  septic  inoculation  of  the  wounds  which  result  fi-om  th« 
separation  of  the  decidmi  and  the  pa-ssage  of  tlie  child  tlinnish  tho 
genital  canal  in  the  act  of  ])arturition. 

To  maintain  this  definition  it  is,  however,  nocc^f-ary  in  j^roiip  by 
themselves  ctuses  of  childbed-fever  de{>endent  upon  cjiuses  which  aru 
operative  in  the  non-puerperal  condition,  though  the  latter  im|>arts  to 
these  causes  oftentimes  au  exceptional  activity  and  virulence.  In  this 
category  are  to  bo  placed  scarlatina,  typhus,  typhoid,  and  malarial 
fevers.  It  is  to  be  borne  in  mind  that  the  zymotic  fevers  may  pn>> 
voke  in  the  puerperal  woman  the  same  inflammatory  lesions  that  are 
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commonly  agsociatcd  with  puerperal  fever.*  This  is  in  accordance 
with  tlie  well-known  surgical  experience  that  a  febrile  paroxysm  from 
any  cause  exerts  an  anfuvorablo  influence  ui)on  a  wounded  surface. 
Olshausen  f  has,  however,  shown  that  pelvic  inflammations  and  peri- 
tonitis are  somewhat  rare  in  scarlatina  coniplicutiui:  the  puerperal  state. 

Again,  instances  of  puerperal  inflammations  and  febrile  conditions 
are  sometimes  observed  in  which  the  syra]jtunis  of  bluod-poisoning  are 
appurentl}'  absent,  or  are  present  only  to  a  subordinate  extent,  and  as 
a  late  feature  of  the  dise:ise. 

As  illustrations  of  this  class  may  be  mentioned  :  1.  Cases  of  catar- 
rhal endometritis  due  to  errors  of  diet  and  exposure.  Indeed,  I  have 
frequently,  in  hospital  practice,  been  able  to  trace  severe  eai^oa  of  cel- 
lulitis, pelvic  peritonitis,  and  general  peritonitis  occurring  in  the  win- 
ter season,  to  the  patient  getting  out  of  bed  dripping  with  perspiration, 
and  clad  only  in  a  night-dress,  and  going  thus  barefooted  over  a  cold, 
uncarjH'tcd  floor  to  the  water-closet.  2.  Cases  of  jmerperal  disorders 
proceeding  from  emotional  causes,  the  nervous  system  furnishing  the 
first  impulse  to  the  disturbed  action.  3.  Cases  of  excessive  vulnera- 
bility in  non-pregnant  women ;  individuals  ai-e  sometimes  found  so 
susceptible  that  a  parametritis  follows  asimjile  ajiplication  of  the  tinct- 
ure of  iodine  to  the  cervix.  4.  Cases  of  pelvic  peritonitis  starting 
from  old  intra-peritoneal  adhesions.  5.  Cases  of  peritonitis  and  retro- 
peritoneal inflammations  secondary  to  ulcemtive  i>roce8se8  in  the  cae- 
cum nr  the  descending  colon.  This  condition  is  apt  to  be  marked 
during  ]>regnancy,  but  starts  into  activity  during  childbed  as  a  conse- 
ijuence  of  fecal  aceunmlation  or  of  excessive  purgation. 

It  is  by  no  means  easy  to  decide  as  to  the  position  of  local  inflam- 
mations following  lacerations  of  the  cervix,  and  the  bruising  or  crush- 
»g  the  soft  parts  in  long  or  instnimental  labors.  Similar  cLrcum- 
ribed  inflammations  in  other  situations  are  attributed  to  ordinary 
Teaction  from  traumatic  injuries.  It  is  not,  for  instance,  customary 
to  ascribe  a  phlegmon  of  the  breast  proceeding  from  a  lesion  of  the 
nipple  to  septic  infection.  At  the  same  time  the  marvelous  absence 
of  heat,  pain,  redness  and  swelling  in  wounds  treated  in  strict  accord- 
ance with  the  principles  of  Lister,  the  very  slight  reaction  when  the 
atmosphere  is  pure,  and  the  severity  of  these  symptoms  in  crowded 
hospitals,  all  tend  to  strengthen  the  belief  that  even  the  simplest  in- 
flttmmation.'<  proceeding  from  wounds  owe  their  origin  in  great  part  to 
septic  germs. 

That,  however,  the  infectious  diseases  of  childbirth  are  of  septic 
origin,  there  is  now  abundant  evidence.  The  question  of  the  identity 
of  puerperal  fever  and  septicaemia  is  largely  one  of  definition.     It  is  a 

•  Uebttecx,  "Tniit^  cliaique  ct  pratique  dcs  maladies  pucrp^rales,"  pp.  1073  et  *«g. 
f  OLSHArsEN,  "  I'ntcnuchun^cn  tibiT  die  Complication  des  Puerpvriuiu  niit  Scb&rlach 
und  die  sftgeiunnU',"  "  Scarlatina  pucrperuHs,"  "  Arch.  f.  Gynaek.,"  Bd.  is.  Deft  2. 
39 


610 


DISEASES  OF  CHILDBED. 


matter  of  ordinary  experience  that  the  retention  of  a  Bmall  bit  of  th$ 
membranes  within  the  uterus  will  produce  fetid  lochia,  ami,  a 
result  of  infection,  a  febrile  condition,  which,  as  a  rule,  sabsidcs 
the  expulsion  of  the  offending  body  and  the  use  of  disiufectant  w, 
A  virulent  form  of  fever  is  not  unfrequently  occasioned   by  reUtiiuil 
coagula  or  placentid  del/r is  which  have  undergnue  decomposition.     I 
was  once  sent  for  to  sec  a  puerperal  patient,  suffering  from  fever,  on  tlw 
fourth  day  following  her  confinement.     On  entering  the  room  I  foond 
the  stench  intolerable  ;  turiiiug  dawn  the  ghect«,  I  discovered  that  the 
jtat  ient  was  lying  in  a  decDm}Misiug  muss,  and  learned  that  her  doctor  bad 
forbidden,  after  the  birth  of  her  ebild,  the  removal  of  the  soiled  lioon 
and  blankets.  The  j)atient  died  in  the  third  week  from  pyaemia  nmltipiei. 
Ilaussmann  *  reported  a  case  of  auto-infection  in  the  rabbit,  which 
terminated  fatally.     A  portion  of  the  membrane,  rct-ained  in  the  left 
cornu,  led  to  diphtheritic  losses  of  substance  in  the  lower  portico  of 
the  vagina,  to  hemorrhagic  enteritis,  and  to  peritonitis.     The  same 
author  produced  death  from  septicaemia  by  injecting  into  tlie  grviiil 
uterus  of  the  rabbit  serum  from  the  at>domen  of  a  rabbit  which  had 
died  from  infection.     The  post-mortem  oxumination  showed  the  inai> 
cics  filled  with  granules,  and  the  (leritonoeum  injected,  but  no  fibrino- 
purulent  exudation.     Injections  into  the  uterus  of  pus  from  the  ab- 
domen of  a  woman  who  liad  died  from  infectious  jnierperal  disea^  pro- 
duced no  effect  upon  nibbjts  two  weeks  gravid,  while  in  the  second  half 
of  pregnancy  prenniture  delivery  and  death  occurred,  in  one  case  in  oiw 
and  a  half,  in  another  in  two  and  a  half  days.     In  the  animal  which 
died  in  thirty-six  hours  there  wtus  commencing  perimetritis  and  peri- 
tonitis, while  in  the  one  that  died  after  the  lapse  of  sixty  hours  the  ab- 
domen was  found  tu  contain  (ibrine  and  pus.f    D'Espine  injected  intn 
the  uterus  of  a  rabbit,  which  had  just  produced  her  young,  pus  fnjm 
the  abdomen  of  a  woman  who  had  died  from  puer|>eral  disease  Iwo 
days  before.     This  was  subsequently  followed  by  other  injectionii  of 
fetid  fluids  during  the  four  days  following.     On  the  twelfth  day  the 
animal  died.     The  autopsy  roveided  peritonitis,  most  nuirk<'d  in  the 
pelvic  cavity,   intlammatory  alterations  in   the  vagina,   uterus,  aud 
tubes,  small  abscesses  in  the  body  of  the  uterus,  softened  clota  in  th* 
veins  of  the  broad  ligaments,  and  infarctions  of  the  livor.J     Sohiiller 
found  tluit  subcutaneous  injections  of  septic  material  in  female  ani- 
mals, during  pregnancy,  produced  a  diphtheritic,  ulcerative  process  on 
the  uterine  surface,  which  determined  the  separation  of  the  placenta: 
diphtheritic  patches,  likewise,  were  found  in  the  cornnaof  the  uterus.' 

*  "  Rntstehung  der  iibcrtragbarcn  Kr&nkheitcn  dcs  Wochenbette*,"  "  Deitr.  ixir  0<r- 
bmtsh.  und  Gyiiaek.,"  Bd.  iii,  FIcft  \  p.  348.  {  Ibid.,  p.  8»4, 

f  "  Coutiibution  >\  I'^tude  de  la  septicemic  pnerpdrale,"  Parii,  1873,  p.  28. 

*  "  Expcrimcntclle  Uuitriigc  turn  Studtum  der  scptischen  Infection,'*  "  DUeb.  Erf^ 
Bchr.  fur  Chir.,"  Bd.  vi,  p.  lil. 
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Tlins  wo  find  that  in  the  httmiin  subject,  ami  in  experiments  made 
upon  animals,  septic  poisons  introduced  int«  the  system  following  or 
near  delivery  produce  lesions  similar  to  those  found  in  puerperal 
fever.  As  a  furtlier  euitH;idence,  we  notice  that,  as  in  pueqieral 
fever,  the  lesions  from  direct  septic  poisoning  have  nothing  char- 
acteristic about  them,  producing  in  one  cuso  pySBmia,  in  another  par- 
tial ficritonitis,  in  another  general  peritonitis,  in  another  diphtheritia, 
while  in  others  the  lesions  are  comparatively  trivial — these  differ- 
ences l>eing  due  to  differences  in  conditions  which  are  but  imixjrfoct- 
ly  understood. 

Samuel,  in  speaking  of  immunities  from  and  dispositions  to  soptit^ 
poisoning,  says  :  "The  statistical  frerpu-ncy  of  septic  puerperal  dis- 
eases is  due  to  the  length  of  the  parturient  canal,  to  tlie  fact  that 
through  this  long  passage  there  must  pass  all  the  pathological  and 
physiological  excretions,  and  to  the  soiling  of  these  parts  witli  fingers, 
instruments,  and  secretions  M'hieh  have  become  the  bearers  of  sep- 
sis," •  He  found,  on  the  other  hand,  that  it  was  extremely  difficult 
to  produce  a  progressive  ichorous  condition  by  daily  jiainting  an  open 
stump  with  a  septic  tluid.f  though  the  same  was  readily  obtained 
when  an  infinitesimal  quantity  of  septic  fluid  waa  injected  underneatli 
a  fascia. 

Until  very  recently  the  whole  subject  of  septicaemia  has  been  in  a 
state  of  wellnigh  hopeless  confusion,  Frftm  Gaspard  and  Panum, 
through  a  long  list  of  experimenters,  hardly  any  two  have  arrived  at 
precisely  similar  results.  Something  like  an  approach  to  oi'der  has, 
however,  been  effected  since  it  has  begun  to  bo  understood  that  the 
effocta  produced  by  septic  fluids  vai'y  with  the  quality  of  the  poison 
and  the  method  of  experimentation,  atul  that,  to  obtain  identity  in  the 
result,  there  must  be  identity  in  all  the  conditions.  Thus,  Samuel  has 
shown  that  the  same  organic  substance  produces  different  effects  at  dif- 
ferent stages  of  decomposition  ;  again,  that  the  enteritis  which  is  com- 
monly quoted  as  characteristic  of  septic  p(>ii'oning  occurs,  as  a  rule,  in 
animals  when  the  septic  fluid  is  injected  directly  into  the  blood,  and 
is  rare  when  it  finds  its  way  into  the  circulation  through  the  lymphat- 
ics, as  is  the  case  usually  in  clinical  experiences.  J  There  is  one  ex- 
perimental point  of  extreme  practical  importance,  too,  in  connection 
nth  puerperal  septicaemia,  viz.,  that,  if  the  injection  of  a  septic  fluid 

matle  directly  into  a  vessel,  toxic  effect*  speedily  follow,  but  are 
transitory,  unless  the  amount  of  the  fluid  be  large,  or  its  virulence  ex- 
ceptional, or  the  animal  very  young  ; "  whereas  very  small  amoimts 
inject-ed  subcutaneously,  by  developing  rapidly  spreading  phlegmonoua 

*  "  Ucbor  die  Wirkunp  dea  Fiiulnisa  process  auf  don  lebcndcn  0rguni«mu8,"  "  Arch. 
f.  exp.  Paihol.,"  Ud.  i,  p.  M^.  \  Jm.  rit.,  p.  a:t9.  t  ^^-  «'•.  P-  34». 

•  Trivdc  iiml  GscBUDLEN,  "  Versucho  uber  Kiulniss  und  den  Widerstand  dea  lebcn- 
dcn  Orgonismus,"  "Schles.  Gcs,  f.  ratcriindiubc  Cultur,"  Kubruary  13,  1874. 
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inflammtttion,  resembliug  nrmlignant  erysipelas  in  man,  are  eapd' 
after  a  period  of  incubation,  of  producing  fatal  results  ;  or  tbe-y  maj, 
if  injected  into  a  shut  cavity  or  underneath  a  fascia,  lead  to  the  devel* 
opmeut  of  an  inflammation  of  an  ichorons  character.  In  other  ironU 
the  eliminating  organs  suffice,  under  ordinary  conditions,  to  remote 
from  thy  blood  the  same  amount  of  septic  fluid  which  would  prove 
fatal  if  injected  into  the  tissues.*  To  produce  similar  results,  the  in- 
jections into  the  blood  need  to  be  rej)eated  at  intervals.  Thia  expe- 
rience leads  lis  to  the  conclusion  that,  in  the  tissues,  septic  ])otaoo 
possesses  the  capacity  of  self-multiplication,  and  that,  in  the  local 
inflammation  set  np,  a  reservoir  is  formed  from  which  poison  is  con- 
tinuously poured  into  the  circulation. 

This  capacity  of  self-multiplication,  which  septic  flnids  poesees,  hw 
recently  been  found  to  be  coincident  with  the  presence  uf  certain  or- 
ganic bodies,  termed  variously  micrococci,  microspoivs,  or  sonietimec^ 
less  specifically,  bacteria.  All  eaivfuUy  made  experiments  Bcnre  to 
show  that,  if  a  septic  fluid  be  deprived  of  these  organic  bodies  by  boil- 
ing or  filtration,  while  it  continues  capable  of  producing  inflammfr' 
tion,  the  inflammation  is  usually  of  diminished  intensity,  and  romaiiu 
local  in  its  charaf/ter  ;  f  whercos  the  micros|xires,  retained  upon  thf 
filter,  possess  all  the  virulent  properties  of  tlie  original  fluid,  J  Tlsis 
does  not  alone  necessarily  prove  that  the  virus  resides  in  tlie  micro- 
spores, for  it  does  not  exclude  the  possibility  that  both  the  virus  aod 
the  microspores  remain  upon  tlie  titter. 

So  far,  attempts  at  isolating  the  microspores  and  cultivating  them 
separately,  in  vehicles  composed  of  water  holding  in  solution  certain 
inorganic  constituents  necessary  for  their  healthy  Dutrition,  have  ban 
only  partially  successful  in  proving  them  to  be  the  sole  source  of  infeo- 
tion.  Some  experiments  of  Tiegel,  Klebs,  and  Dol^ris  *  were  attended 
with  positive  results,  but  fliller  arrived  at  different  conclusions.  H« 
found  that  bacteria  washed  in  pure  water  were  innocuous.  ||  But  ptire 
water  had  long  before  been  proved  by  observers  to  be  inimical  to  the 
well-being  of  the  organisms  in  question.  Schuller  aays  that  Hillcr'* 
experiments  prove  apparently  that,  while  a  putrid  fluid  may  be  in  the 
highest  degree  poisonous,  its  component  parts,  viz.,  either  the  fluid  or 

*  In  some  inf-tanccs,  in  which  nbaorption  from  the  tisgnea  U  Tcry  ntpid,  the  cffecu  of 
siibctitnnpotia  iDJections  may  he  simitar  to  tho»e  produced  b]r  injections  mitde  directly  lolo 
the  circulation,  and  the  local  Iceion  be  insigniGcant. 

f  In  filtration  through  poroiu  earthenware  cjlindera,  the  filtrate  poatewoa  ao  pblof^ 
gonic  properties. 

X  TtKflEt,  "  Correspondcn^blatt  f.  fichtreiscr  Acrtre,"  1871,  p.  1E76;  Klcw,  "Arek. 
f.  oxp.  Pathol,  und  Pharnjakul.."  Bd.  i,  Heft  1,  p.  SO. 

*  Kleim,  "  B«itr&n  zur  Kenntniss  der  pnthogcocn  Schlstomroctin,"  "  ArdL  L  upi 
Pathol,  und  PharmakoL,"  Bd.  ir,  Heft  3,  pp.  241  et  arq. ;  Tieoel,  loc.  eit. 

I  "  Exp.  Bcitrilge  zur  Lchre  von  dcr  orgnnisirte  Nntur  der  ContegiOB  and  voo  thi 
Faulniss,"  "  Arch.  f.  klin.  Cliir,"  Bd.  ivli,  Heft  4,  pp.  66»  tt  teg. 
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the  bacteria  singly,  are  neither  deadly  nor  poisonous.*  The  fact 
that  all  isolation  eipcriments  are  subject  to  what  seems  an  nnavoii 
soarce  of  error.  As  Davaine  noted,  early  in  hia  obderrations.  the 
phyaiological  action  of  bacteria  is  very  dependent  on  the  constitutiun 
of  the  medium  in  which  they  are  developed,  which  is  in  entire  har- 
mony with  what  is  known  of  organisms  much  higher  In  the  stale, 
"Many  plants,"  saya  Bnrdon-.Sanderaon.f  "containing  active  prin- 
ciples become  inert  when  transplanted  from  an  appropriate  soiL* 
Buchholtz,  in  a  series  of  exijcrimonta  designed  to  test  the  influence  of 
antiseptics  upon  the  vitality  of  bacteria,  found  not  only  a  differrooe 
between  those  taken  directly  from  the  infusion  and  those  cultiviUed 
in  artificial  fluids,  but  between  bacteria  derived  from  the  same  souroe 
and  cultivated  in  modiSc^tione  of  the  nutrient  medium. t  Uuder  the* 
circumstances,  all  evidence  of  a  positive  ciiaractcr  is  to  be  regarded  m 
of  more  value  than  that  which  is  purely  negative. 

It  is,  however,  from  the  constant  presence  of  the  round  bacteria  in 
infeett'd  wounds,  and  their  distribution  throusrh  the  tissues,  that  ihv 
argument  in  favor  of  connecting  septic  symptoms  with  the  bacteria 
has  been  mainly  deduced.  Here  the  ground  is  sufficiently  solids  and, 
judged  by  ordinary  laws  of  scientific  evidence,  the  pathological  im- 
portance of  the  microspores  may  be  regarded  as  established.  To  be 
sure,  we  find  them  in  tongoe-scrapings  of  healthy  individuals,  but 
tongue-scrapings  are  poisonous  if  injected  into  the  tissues.  That  Uiej 
do  not  ordinarily  prove  so  in  the  mouth  is  no  more  singular  than  that 
woorara  can  be  swallowed  with  impunity.  Tiegel  has  endeavored  to 
show  that  the  round  bacteria  are  found  normally  in  the  internal  organs 
of  the  body.*  If  his  experiments  should,  in  fact,  stand  the  test  of 
criticism,  they  would  only  show  that  a  few  bacteria  may  be  fonnd  in 
health  in  the  liver  and  in  the  pancreas,  but  never  in  anything  like  the 
same  numbers  or  the  same  general  distribution,  nor  with  the  same 
oharacteristic  groupings,  that  have  been  proved  for  a  number  of  infec- 
tions diseaaes.!  It  is  stated  that  they  are  sometimes  absent  from  the 
blood  taken  during  life  in  septic  diseases.  As,  however,  their  constant 
presence  has  been  confirmed  in  the  vessels  and  glomeruli  of  the  kid- 
ney, it  is  fair  to  assume  that  they  are  filtered  out  by  those  organs  wht'n 
the  conditions  favorable  to  their  development  do  not  exist  in  the  blood. 
Again,  it  is  an  o{)en  question,  which  awaitjs  confirmation,  whether  it  be 
not  true,  as  Ilueter  claims,  that  the  microspores  do  not  disappear,  bat 

•  "  Esp.  Beitrage  som  Stadium  dor  septiscben  Infection,"  "  Ditch.  Zt«chr.  1  Chir." 
Bd.  Ti,  p.  162. 

♦  Lectures  on  "  The  Relations  of  Bacteria  to  Di=case,"  "  Brit.  Med.  Jour.,"  Ifardi  ft, 
1S79 ;  see,  also,  Klebs,  "  Deitrage  zur  Kennlnisa  dcr  pnthogenen  Schistotoyoctin,'* 
"  Arch.  f.  cxp.  Pathol,  und  Phariuakol.,"  lid.  >ii,  p.  iiil. 

X  '•  AntUcptica  und  Bacterien,"  "  Arch.  f.  exp.  Pathol,  und  PhammkoL,"  Bd.  Iv,  IIcft« 

1  und  2.  •  "  Arch.  f.  path.  Aniit.  u.  PhysloL  u  f.  klin.  Med.,"  Dd.  Is.  p.4M. 

I  KLtaa,  "  Arch.  f.  exp.  PatboL  und  Pharmakol.,"  Bd.  lii,  p.  819. 
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are  taken  nj*  by  the  blood-globules,  rendering  the  latter  ndliesivo,  and 
predisposing  the  blood  to  the  stascs  chiiructcristic  of  intlaniniation.* 
Zahn  has  8hown  that  the  inflammation  in  the  mesentery  of  the  frog, 
in  the  Cohnhcim  exfKsriment,  does  not  take  place  if  the  air  is  firet  fil- 
tered through  dilnt<'d  carbolic  acid.f 

As  to  the  exact  manner  in  which  these  minnte  bodies  exercise  their 
jiomioious  influence,  whether  they  operate  mechanically,  or  whether 
they  produce  a  virus  in  the  process  of  nutritive  activity,  or  whether, 
as  is  probable,  both  suppositions  are  correct,  we  may  safely  leave  as 
questions  to  be  decided  by  subsequent  investigations.  It  is  enough 
for  us  to  note  that  the  connection  between  sepsis  and  the  round  bac- 
teria is  intimate  and  vital.  Panum,  who  is  often  f|uotod  us  opposetl 
to  what  is  known  as  the  bacteria  theory,  admits  as  probable  that  the 
microsporon  septieum  is  iuoculable,  appears  in  the  blood  during  life, 
multiplies  in  the  tissues,  and,  in  part  by  production  of  a  sjiccial  poison, 
perhaps,  and  in  part  by  mechanically  irritating  the  tissues,  excites  in- 
flammatidn,  suppuration,  and  fever.J  Bergmann,  who  once  thought 
that  he  had  found  the  secret  of  sepsis  in  a  crystallizable  substance 
derivable  frrttn  putrid  fluids,  whioJi  he  termed  sepsin,*  now  squarely 
accejits  the  modern  doctrine.  Virchow  has  so  far  given  in  his  adhe- 
8it)n  to  the  new  school  as  to  say  :  "  Especially  in  this  connection  are 
ix)  be  mentioned  tlie  diphtheritic  process  and  the  erysipelatous,  espe- 
cially erysii>elas  malignuni.  The  granular  deposit  in  di}ihtheritical]y 
afl'ected  tissues,  of  which  I  formerly  sjioke,  has  more  and  more  proved 
to  be  of  a  parasitic  chunicter.  What  we  formerly  regarded  as  simple, 
organic  granules,  as  infiltration,  or  exudation,  hjis  since  proved  to  be 
a  dense  aggregation  of  micro-organisms  whicli  penetrate  into  the  tis- 
sues and  cells  to  compass  their  destruction."!  Even  Billroth,  who 
contends  tljat  what  he  terms  a  /.ymoid  ferment  is  the  first  thing  devel- 
oped in  the  line  of  causation,  and  that  the  bacteria  are  a  sort  of  epi- 
phenomenon,  concedes  that  the  organisms,  by  their  migrations,  may 
become  the  carriers  of  the  virus  into  the  interstices  of  the  tissues.*^  I 
mention  the  less  willing  witnesses  to  the  importance  of  bacteria  in  dis- 
ease :  I  need  not  recapitulate  the  names  of  a  host  of  active  advocates 
of  the  germ  theory. 

♦  "  Allgemeine  Chlrurgie,"  Cnp.  wW,  "  Dor  Bcltcrhnfte  Process."  So.  loo,  SchlUler, 
lor.  rH.,  pp.  ins  tt  »rtf,  Dirch-Ilirschfcld  likewise  ftiund  bacteria  in  the  white  globules  of 
pjieiiiia,  Schmidt's  "  Jalirbiiclitr,"  Bd.  ICO,  No.  B,  p.  1S7. 

f  "  Ai-hcitcn  an  dcr  Benicr  puthtd.  Institut.,"  IS"?!. 

X  "  Daa  piitriile  (lift,  dii>  Uiictt-ric-n,  din  piitridc  Infection  und  Intoxication,  und  die 
Scplicacniic,"  •'  Areh.  f.  path.  Anat.  u.  Phyeiol.  u.  f.  kliii.  Med.,"  lid.  \x,  p.  818. 

*  I  have  nol  bet^n  nbic  to  obtain  ncces.t  to  Dcrgmnnn's  oni^itiai  paper,  but  make  this 
fftatcrornc  on  the  authority  of  llticter,  "  Allgcracino  Chirurgie,"  p.  MS. 

I  "Die  Fort«chrittc  dcr  Kric^'s  Ucilkunde."  lierlin,  1874. 

^  "  Uatcr»uchaagan  ubcr  die  VogotaUeniifonncn  Toa  Ooocoboctcria  septica,"  Berlin, 
1874-  D.  200. 
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I  have  been  thus  explicit  regarding  the  evidence  coin      ■         '.u:  r. 
in  sejitic  diseases,  because  it  places  the  question  of  the  n  -  ^ri.uj 

of  puerperal  fever-cases  in  the  following  position  :  £x}>encnce«  oc- 
curring clinically,  as  well  as  those  produced  upon  animals,  teach  lu 
that  certain  lesions  and  symptoms,  similar  to  those  wc  are  accustomed 
to  regard  as  characteristic  of  puerperal  fever,  result  from  sc  •- 

ing.     In  a  large  class  of  cases,  however,  the  connection  bet,  .   ul- 

bed-fever  and  sepsis  has  been  deduced  rather  from  analogy  than  direct 
proof.  For  those  who  chose  to  regard  such  as  due  to  a  specific  poison 
peculiar  to  the  puerjieral  state,  there  was  really  no  objection.  If,  how- 
ever, round  bact^^ria  are  characteristic  of  septic  poisoning,  the  qo**- 
tion  presents  itself  in  a  different  light,  and  we  have  to  inquire  whether, 
in  the  less  obvious  cases,  bacteria  are  present  in  pueriwral  fever  iu  the 
proportions  and  groupings  that  we  tind  them  in  other  diseases  due  to 
putrid  infection.  Now,  it  is  precisely  proof  uf  this  natorc  tluit  hia 
recently  been  abundantly  rendered. 

Wttldeyer,*  Orth,t  Ueiberg,J  and  Von  Becklinghausen,  found 
tissues  and  lymphatics  of  the  parametria  iilled  with  piw-like  in; 
which  consisted,  in  addition  to  pus-cells,  chiefly  of  bacteria.  Bacteria 
swarmed  in  the  fluid  of  the  peritoneal  cavity.  In  one  case  examined 
by  Waldeyer,  six  hours  after  death,  while  the  body  was  still  warm,  the 
peritoneal  exudation  was  like  an  emulsion,  and  furnished  an  abatidant 
deposit  which  consi.^ted  almost  entirely  of  bacteria.  Orth  injected  ten 
minims  of  peritoneal  fluid  from  a  woman  dead  of  puerperal  fever  into 
the  abdomen  of  a  nibbit.  Ah  the  animal  was  dying  he  broke  up  the 
medulla  oblongata,  and  found  in  the  peritoneal  fluid  enormous  qnan- 
titles  of  these  organisms.  In  puerperal  fever  round  bacteria  havo  been 
likewise  found,  though  in  less  quantities,  in  the  lymphatics  of  the  dia- 
phragm and  in  tin-  fluids  of  the  pleura,  tlic  pericardium,  and  th* 
ventricles  of  the  brain.  In  pogl-vwrkm  examinations  of  fresh  sab- 
jects,  the  serous  fluids,  withdrawn  under  proper  precautions,  do  ni»t 
contain  round  bacteria  except  in  cases  of  septic  infection.*  Orth  found 
in  the  ])urnlont  contents  of  the  vessels  of  the  funis,  in  childntn  who 
died  uf  sepsis,  precisely  the  same  formations  as  existed  in  tlju  exuda- 
tions of  the  mother. 

The  presence  of  these  germs  in  puerperal  fever  gcrves  not  only  to 
cases  hitherto  considered  doubtful  in  the  category  of  septic  di 
but  it  affords  the  best  explanation  of  the  protean  phenomena  of  puef- 
peral  fever  itself.     Steurer,  formerly  interne  at  the  Bellevue  Hos)>i 

*  "  UelHjr  das  Vorkomroen  von  Bactcricn  boi  der  diphtheritigcbeD  Form  Uec 
ral-ficbors,"  "  .\rch.  f.  Gynick.,"  ltd.  iii.  p.  293. 

t  "  Untt'rauchiingen  iiber  ruorperal-fieber,"  "  Arch.  f.  path.  Anat.  u.  PhjnJol 
klin.  Med.,"  Bd.  Iviii,  p.  437. 

X  "  Dk'  puerpcralen  und  pfKinischcn  Procesne,"  Lcipeic,  187S. 

•  Kleus,  "Deitri4fc  pir  Kcnntnis*  der  palbogCDcn  Schistofnycelin,"  "^T 
IVtbol.  and  PharmakoL,"  Bd.  iv,  pp,  441  et  teq. 
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where  he  wibiesged  tlie  epidemic  whicli  prevailed  in  thflt  institution  in 
the  year  1874,  afterward  made,  under  the  guidance  of  Professor  von 
Recklinghaueen.  a  special  investigatiou  of  the  pathological  changes  in 
a  similar  epidemic  which  occurred  in  Strasbourg.  Fronj  a  wrilten 
communication  received  by  me  from  Dr.  Steurer,  nuiny  of  the  follow- 
ing facta  concerning  the  pathogeny  of  the  disease  have  been  derived- 
Thcee  facts,  I  may  add,  are  fully  supported  by  the  investigations  of 
others,  and  furm  a  mcist  valuable  contribution  to  our  knowledge  of 
puerperal  fever. 

Steurer's  casea  all  presented  diphtheritic  patches  about  the  vulva, 
or  upon  the  mucous  membrane  of  the  vagina  and  uterus.  These 
patches  were  always  associated  with  a  loss  of  substance,  and  were  com- 
posed of  disintegrated  fibrine,  white  and  red  blood-corpuscles,  and  colo- 
nies of  round  bacteria  in  great  abundance.  From  the  patches,  the 
bacteria  could  be  traced  between  the  muscular  fibers,  and  deep  down 
into  the  canalicular  spaces  of  the  connective  tissue,  where  their  pres- 
ence gave  rise  to  cellulitis.  From  the  canalicular  spaces  they  entered 
the  lymphatics,  with  resulting  lymphangitis.  In  many  cases  the  lym- 
phatics could  be  traced  along  the  broad  ligaments  to  the  ovaries  (puer- 
peral oi)j>horitis)  and  into  the  subperitoneal  tissue  of  the  lumbar  region. 
By  jMirforatiou  of  the  wall'*  of  the  lymphatics  which  directly  underlie 
the  peritonaeum,  they  made  their  way  into  the  peritoneal  cavity  and 
excited  pyjemic  peritonitis,  an  affection  which  differs  from  traumatic 
peritonitis,  and  for  which  the  claim  has  been  set  up  that  it  is  peculiar 
to  puerperal  fever.  The  wide  stomata  upon  the  abdominal  surface  of 
the  diaphragm  allowed  the  facile  entrance  of  the  organisms  into  its 
lymphatics.  Waldeyer  found  in  diaphrugmitis  the  lymphatics  of  the 
iliaphrugm  lilled  with  bacteria.  And  thus  following  the  lymphatic 
,  system,  if  we  only  adout  that  the  round  bacteria  are  the  carriers  of 

apsis,  a  fact  which  hardly  admits  of  dispute,  the  frequency,  in  severe 
lypes  of  puerperal  fever,  of  inflammations  of  the  serous  membranes — 
of  tlje  peritonaeum,  the  pleura?,  the  pericardium,  and  the  joints — finds 
an  easy  explanation.     We  can  understand,  too,  how  it  is  not  always 

Itogether  accident  which  determines  in  different  cases  the  precise  se- 

>U8  membranes  which  are  affected. 
The  ductus  thoracicus  is  the  principal  channel  through  which  the 
poison  enters  the  blood.  Bacteria  are  ditlicult  to  tiiid  in  the  blood 
during  life.  A  few  hours  after  death  they  swarm  in  that  fluid.  Pos- 
8ibly  the  rapidity  of  the  blood -currents  during  life  does  not  favor  the 
multiplication  of  bacteria.  That  they,  however,  enter  the  general  cir- 
culation during  life,  is  incontestable.  Steurer  writes,  "As  the  kid- 
leys  are  the  great  filters  of  the  human  system.  I  never  neglected  to 
inline  thorn,  and  almost  invariably  found  the  glomeruli  and  arterioli 
tnicrococci  (round  liacteria),"  This  is  in  corresixiudence 
*  in  other  septic  diseases,  and  accounts  for  the  albu- 
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miuuria  nnd  interstitial  nephritis  which  often  snpenrene  in  thead- 
vantt'd  *<uge«.  We  have  seen  already  that,  in  conse^juence  of  septic 
poi!<uniug,  tlie  white  blood-globules  have  a  tendency  to  adhere  to  the 
wnll.s  of  the  voseels.  This  leads  to  stases  in  the  capillaries,  to  conger 
lioii  of  the  deep-seated  organs,  aii<l  to  an  increase  of  bloo<l  in  the  lax^ge 
reins  of  the  trunk.  Final  ly,  death  takes  place  from  apntiea,  pi^rtly 
from  the  inability  of  the  blood-corjiuscles  to  carry  oxygen  to  the  tia- 
Bues,  and  jiartly  from  paralysis  of  the  respiratory  nerre-centeni* 
Siometimea  the  bacteria  pass  directly  into  the  veins,  where  they  gixe 
rise  to  phlebitis.  Profc&sor  von  Recklinghausen  recognizes  three  w«yi 
in  which  this  may  take  place :  1.  Through  a  thrombus  (and  hen  ki 
nie  call  to  mind  that  it  is  very  common  in  aterinc  v  ■  "     "  ^ad  the 

uterus  large,  and  the  vessels  at  the   placental  si:  .a  soft 

thrombi) ;  3.  Through  direct  perforation  of  the  Tenons  walb ;  3.  By 
being  taken  up  by  white  corpuscles  and  by  them  eooTsjed  mto  tlit 
Teasels  in  the  tuunner  described  by  Cohnheim. 

When  the  luacteria  enter  dinvtly  into  the  circulation,  they 
times,  in  pas&tng  through  the  heart,  adhere  lo  the  enducardiuiB ; 
lil0  Talrea,  oaaaing  exudation,  ulceration,  and  deoorapontioa,  mad 
gite  n0»  to  the  »M:«Ued  eadoearditis  okeroaa  pawyiaiM.f  In 
oaaea  studied  by  Walde3rer  and  Steorer  then  ««re  diphlharitie  patdic^ 
tierrinj;  as  the  starting-points  of  the  puerperal  prooeases.  Wbether 
tbeee  a»<«Ue(l  diphtheritic  {Mrtehes  are  Jdentical  wkh  thoae  vhidi 
appear  in  the  throat,  is  an  open  qaestaon.  HoqthoiogicallT.  tkef  an 
80v  but  in  hospitals  epidemics  of  poerperal  diphtheritis  are  not  trnmet- 
ated  with  thxent  diphtheritis. 

To  aToid  misspprebensiott.  kt  me  diatmrUj  state  that  di^thfritii 
palchw  aiv  not  neeeaBarr  to  the  inieotioas  toBm  nf  pnacperal  fctvr. 
They  indicafta  an  nnwhokjsomc  atnwphcrk  eontftinn.  and  aiv  aoMfr* 
vhat  rareontsMeitf  ptthlicinstitntions.  Orth  aad  Bei1iei;g  aoCmd  the 
aaaic  gynetal  f$i  aiwijwi  ehaagMin  thioee  caavm  vhich  ihc 
arm  ahaent  as  in  ttoaa  in  whi^  thejr  nvie  ftmmmJL  Mr  vwm 
trmlioMs  cho v  that  they  are  nnbr  developed  in  the  eariy  ctafca  «f  n 
haapilal  apaiiniic  «f  pnaipaial  fmr.  nar  are  thej  to  he  found  in  lO 
caaiB  vImk  snah  an  tpi<tea>iB  is  aft  ite  height    In  aanw  o(  tba  lying  ia 
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the  same  for  injections  umlor  tl»e  skin  of  rabbits.  In  this  way  he 
pucccedcd  in  producing  iu  these  animals  a  species  of  erysipelas  malig- 
num.  In  the  subcutaneous  cedcma  and  affected  portions  of  the  skin 
lie  found  enormous  masses  of  bacteria,  so  far  exceeding  in  (juantity 
the  amount  introduced  us  lu  pit>ve  an  abundant  now  production.* 
.Samuel  produced  similar  results  by  the  injection  of  ordinary  putrid 
duids  containing  round  bacteria.  An  affection  resembling  simple 
erysipelas  he  obtained  nio»t  fro(iucntly  by  the  application  of  fluid  to  a 
wound  torn  open  after  the  second  or  third  day.  f  Lukowski  found 
that  erysipelas  could  be  jiroduccd  by  fluid  containing  micrococci,  even 
when  putrefaction  did  not  exist.  The  contents  of  erysipelatous  vesicles 
containing  no  micrococci  excited  no  morbid  manifestations.  Where 
the  erysijMilatous  process  was  fresh  and  progressing,  micrococci  were 
found  in  great  abundance  in  the  lymphatics  and  canalicular  spaces. 
Where  the  process  was  retrogressive,  there  were  no  micrococci  to  be 
found,  even  in  cases  in  which  inflammation  existed  to  an  intense 
degree.I    Virchow's  testimony  we  have  already  given. 

Thus  we  find  in  surgical  fever,  in  puerjieral  fever,  in  diphtheria, 
and  iu  erysipelas,  the  presence  of  a  common  clement  which  links  them 
together,  and  which  establishes  the  relationship  which  has  long  been 
recognized  as  existing  between  these  various  processes.  Experiments, 
made  by  competent  men  with  care  and  intelligence,  serve  continually 
to  increase  the  probability  that  the  bacteria  are  no  chance  products, 
but  that  they  have  a  vital  connection  with  the  discuses  designated. 
Whether  these  organisms  are  identical  in  the  different  infectious  dis- 
cuses in  which  they  have  been  recognized,  is  another  question.  Billroth 
complains  of  the  monotonous  a])pearance  of  always  the  same  forms.* 
When  we  l»ear  in  mind,  however,  that  our  best  instruments  fail  to 
enable  us  to  distinguish  tlie  ovum  which  is  to  produce  a  mouse  from 
one  that  will  produce  a  tiger,  though  the  ovum  is  at  least  one  hundred 
times  larger  than  the  micnxioceus,  the  argument  loses  something  of 
its  value.  Whether  identical  or  not,  tliey  all  possess  the  common 
proiwrty  of  penetrating  the  tissues,  under  favorable  conditions,  of 
multiplying,  and  of  producing,  by  their  migrations,  local  inflanuna- 
tions  and  general  infection. 

I  can  not  refrairi,  in  conclusion,  from  quoting  entire  the  following 
statement  of  Panuni,  which  appears  to  reconcile  certain  differences  in 
the  definitions  of  the  term  septicaemia  by  different  authors  : 

"The  putrid  poison  tnjiy,  during  life,  enter  tlio  blood  with  or  wilbont  bao- 
teria,  especially  from  wounda,  and  ocouBion  all  the  syiniilonis  of  ««|>tic  poisoning, 

•  "  Untenuchuugen  ul)er  Eryslpcl,"  "  Arch,  fiir  cip.  Pathol,  uad  Phtnnakol.."  Bd. 
\,  p.  81. 

f  "  Arrh.  fur  cxp.  Pathol,  und  Pharmakol.,"  Bd.  i,  pp.  33.^  tt  uq. 

^  "  Untcrsuohungon  tibcr  Err.^ipel,"  "  Archiv,  f.  path.  Anaf.  a.  PhyBiol.  n.  f.  kliii. 
HeJ.,"  Bd.  h,  p.  4.H0.  *  "  Untcrsuchungun  fiber  die  Cocoobacteria  soptics,"  p.  8. 
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irbercaa,  however,  the  haeterium  Urmo  does  not  appear  to  occur  in  tbo  bl 
during  life.  This  timjih  putrid  ivfection  doe*  not  nppmt  to  be  inofvlabU. 
Another,  aa  it  ni)peiirs,  distinct,  Bpecifio,  pnlhopenic  fungus,  the  mirrosporon 
scpticum  of  KIcbs,  dovelopud  especially  in  puB  (and  idood  0,  perliaps  under  the 
predisposing  influence  ol'  tlio  putrid  poison,  when  tlie  air  (as  in  overcrowded 
hospitals)  contains  the  latter,  or  when  it  is  transferred  by  inocalulion.  secina,  oo 
the  other  band,  during  life  to  increnae  in  the  blood  and  tissues,  and  in  part,  pae- 
baps,  by  production  of  a  special  poison,  in  part,  perhaps,  in  a  more  cutHsbflDtctl 
way,  by  penetration,  and,  under  circumstaneen,  by  ila  irritative  action  on  tht 
tissues,  excites  indumination,  ]<uruleuce,  and  fever."* 

Clinical  History. — As  in  other  infectious  diseases,  there  is,  from  the 
time  of  tlie  entry  of  the  poison  into  the  sy.'itcm  up  to  the  outbirak  of 
fever,  a  distinct  period  of  incubation.  The  first  febrile  i(yn)]>tom« 
u.-«ually  occur  witliin  tliree  days  of  tlie  birth  of  the  child.  An  ul- 
tack  coming  on  a  few  hours  after  childbirth  is  indicative  of  infection 
during  or  previous  to  labor.  The  third  day  is  the  one  npon  which 
ordinarily  the  beginnings  of  the  fever  is  to  be  anticipated.  After  the 
fiftli  day  an  attack  its  rare,  and  at  the  end  of  a  week  patients  may  be 
regarded  as  having  reaciiod  the  point  of  safety.  Api)aront  exception 
to  thia  rule  are  probably  referable  to  cases  of  mild  parametritis,  in 
which  the  initial  fever  and  the  pain  were  insufficient  to  attract  atten- 
tion to  the  existence  of  local  inOanimation. 

The  8ymi)lums  of  puerix'ral  ftner  vary  with  the  character  of  the 
local  affections  and  with  tlie  extent  to  which  the  general  syitem 
participates  in  the  disturbed  action.  Tlie  different  groups  of  puer- 
peral processes  possess  the  following  pathognomonic  symptoms,  viz., 
increased  temperature,  eTilargement  of  the  spleen,  disturbed  involu- 
tion and  sensitiveness  of  the  uterus  upon  pressui-e  (Braun). 

In  most  cases  the  fever  is  ushered  in  by  cliilly  sensations,  or  by  a 
well-defined  chill.  This  ,?ynipt«m,  however,  does  not  posses*  much 
prognostic  importance.  A  chill  is  significant  of  a  sudden  change 
between  the  temperature  of  the  skin  and  that  of  the  Burrouuding 
medium.  It  ntay,  therefore,  ho  absent  in  jiemicious  forms  of  fever. 
provided  only  that  the  temperature  changes  are  inaugurated  slowly, 
whereas  it  may  follow  a  trifling  increjise  of  the  body-heat  if,  us  some- 
times happens  in  sleep,  the  moist  skin  is  exposed  to  cool  currents  of 
air.     Repeated  chills  indicate  phlebitis  and  pyjemia. 

In  order  to  gra.sp  the  many  symptoms  of  jmerjjeral  fever,  it  is  neces- 
sary to  keep  neparaiely  in  mind  the  clinical  featui-es  of  each  of  the 
local  processes,  although  in  fact  the  latter  rarely  occur  singly,  but  to 
a  greater  or  less  extent  in  combination  with  others. 

The  Symptoms  of  Endometritis  and  Endocolpitis.— The  unoom* 

•  "  Doa  putrido  Gift,"  etc.,  *' Archiv.  f.  poth.  Anat.  h.  Physiol,  a.  f.  klia.  Med.."  BA 
h,  p.  31l>.  I  have  tran«lftt4.>J  literally.  The  meaning  of  the  scntcncca,  in  spit«  ot  the 
involved  oonslructiou,  is  eufficivntly  olear. 
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plicated  catarrhal  iiiflitrnmation  of  the  uterus  and  vagina  is  the  most 
frequent  and  the  mildest  of  the  diseases  of  childbed.  In  endorae- 
tritia  the  uterus  is  large,  Habby,  and  sensitive  upon  pressure  ;  the  after- 
pains  are  often  unudually  severe,  involution  is  retarded,  and  the 
lochia  become  fetid,  remain  sanguinolent  for  a  longer  period  than 
usual,  and  at  the  outset  may  be  temporarily  8usi>euded.  Sometimes 
the  large  intestine  is  distended  with  flatus.  In  ondocolpitis  the 
vaginal  discharge  is  thin  and  purulent,  the  patient  experiences  pain 
and  burning  in  the  acts  of  defecation  and  urination,  and,  where  the 
wounds  of  the  vulva  and  vagina  a.ssume  an  ulcerative  character,  there 
is  often  found  at  the  same  time  influmniatory  cedenia  of  tiie  labia. 

The  fever  in  these  cases  is  ushered  in  frequently  but  not  always 
by  chilly  feelings,  and  the  temperature  reaches  its  height  usually  ujxju 
the  evening  of  the  third  or  fourth  day,  is  remittent,  almost  intermit- 
tent in  character,  and  rarely  exceeds  102°  to  103°.  In  mild  forms  the 
occurrence  of  the  fever  is  often  overlooked,  or  is  referred  to  disturb- 
ance produced  by  the  secretion  of  the  milk.  In  severer  attacks  the 
febrile  symptoms  may  continue  from  three  to  seven  days.  At  the  end 
of  a  week  the  swelling  of  the  labia  subsides,  the  discharge  becomes 
thick,  and  ulcers,  if  present,  begin  to  assume  a  healthy  granulating 
appearance. 

In  diphtheritic  ulcerations,  and  in  endometritis  due  to  decomposing 
remains  of  the  ovum,  the  local  condition  is  often  complicated  by  the 
invasion  of  the  neighboring  tissues. 

Parametritis  and  Perimetritis  {Pelvic  peritonitis).* — The  symptoms 
of  these  two  affections,  as  would  bo  naturally  expected  from  the  prox- 
imity of  the  peritonanim  to  the  pelvic  connective  tissue,  for  the  most 
part  overlap.  It  must  he  very  rare  for  one  form  to  occur  entirely  in- 
dependent of  the  other.  Fur  tliis  reason  it  will  be  found  convenient 
t^  consider  first  the  symptoms  common  to  both  morbid  processes,  and 
subsequently  to  direct  uttention  to  what  are  believed  to  he  points  of 
distinction  between  them. 

During  the  period  of  incubation  there  are  Us^ually  no  prodromio 
symptoms.  Elevations  of  temperature  in  the  course  of  the  first  twelve 
hours  following  labor  are  oquully  frrquint  under  perfectly  normal  con- 
ditions, Suspicious  symptoms  are  disturbed  Sleep,  excessively  painful 
after-pains,  and  a  pulse  of  80  to  90. 

The  beginning  of  the  fever  occurs  in  ninety  per  cent,  within  the 
first  four  days  of  childbed  ;  most  frefpiontly  upon  the  second  or  third 
day,  and  taking  jdace  upon  the  fourth  day  in  scarcely  twelve  to  fifteen 
per  cent,  of  the  cases.     If  five  days  have  elapsed  without  fever,  the 


*  The  following  clinical  history,  together  with  the  statistical  details,  ia  borrowed  In 
great  part  from  the  description  of  Olshsiisen  ("Ucber  puerperalc  Paranwitritis  iind  Peri- 
metritis," Voikmann's  "Samml.  klin.  Vorlr.,"  No.  iS),  the  exactitude  of  which  I  have 
bad  abundant  opportunitj  to  verify. 
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period  of  danger,  with  very  rare  exceptions,  may  be  regarded  as  hai 
lug  passed.  _ 

At  the  outset  the  fever,  csiwcially  in  perimetritis,  is  ushered  in  by 
chilly  sensations,  or  by  an  intense  chill.  The  temperature  rises  rapid- 
ly, though  the  highest  point  is  usually  not  reached  before  the  sticont], 
and  in  rare  cases  not  before  the  third,  day.  In  most  cases  the  heat  in 
the  axilla  exceeds  103°,  and  may  even  mount  up  to  105°.  The  decline 
occure  gradually,  the  fever  ending  in  seventy  per  cent,  in  the  cooiv 
of  a  week,  in  twenty  per  cent,  in  two  weeks,  and  only  in  ten  per  cent 
extending  beyond  that  period.  Protracted  cases  indicate  nbiiccff 
formation. 

The  fever  does  not.  Iiowever,  always  pursue  a  regular  coursse.  In 
place  of  progressively  declining  until  the  termination  is  reached,  the 
high  tempcniture  of  the  second  day  may  be  attained  upon  one  or  more 
occasions.  The  nuvrning  remitssions  arc  at  first  slight-,  but  become 
marked  as  the  disease  approaches  its  close.  In  cases  of  long  duration 
the  morning  hours  are  often  free  from  fever,  a  circumstance  ciUculntdl 
to  mislead  a  physician  who  sees  hi.s  patient  hut  once  a  day.  A  puUt* 
of  80  to  90  beats,  a  disturbed  sleep,  lack  of  appetite,  and  sensitivei 
to  pressure  upon  the  sides  of  the  iiterns  are,  however,  symptoms  whic 
shiinld  serve  as  a  warning  of  some  disturbing  cjiuse,  and  eIiouM  letd 
the  [thysician  to  rctiow  his  visit  in  the  latter  part  uf  the  day. 

If,  from  a  mistaken  notion  that  the  morbid  process  bus  como  U» 
an  end,  the  patient  is  allowed  prematurely  to  re«urae  her  household 
dutici?,  tlie  pains  across  the  ubdomon  and  along  the  hip  and  tliigfa 
return,  and  an  examination  reveals  the  existence  of  exudation  in  the 
pelvic  cavity  or  upon  an  iliac  fossa. 

Errors  of  this  kind  are  most  frequent  in  cases  of  paramctriti* 
associated  with  slight  peritoneal  inflammation,  as  the  local  puin  is* 
thou  inirigniOcant,  and  the  iuitial  chill,  hainjcning  on  the  third  or 
fourth  day,  is  apt  to  be  ascribed  to  engorgement  of  the  breast^s. 

Relapses  after  the  complete  disappearance  of  febrilo  disturbance 
occur  in  fifteen  to  twenty  jier  cent.  They  are  usually  shorfer.  but 
sometimes  more  obstinuto.  than  the  original  attack.  As  a  rare  excep- 
tion may  be  mentioned  cases  with  evening  remissions  and  morning 
exacerbations. 

In  circumscribed  pelvic  inflammations  the  pulse  rarely  exceeds  12tt 
beats  to  the  minute.  A  pulse  of  140,  of  more  than  a  half-dayV 
duration,  betokens  severe  septic  complications,  and  is  therefore  of  evil 
omen.  In  some  cases  the  slow  pulse  observed  after  labor  makes  its 
influence  felt  in  the  first  day  or  two  of  the  fever,  so  that  the  curi- 
ous phenomenon  may  be  witnessed  of  a  temperature  of  UH?  coin- 
ciding  for  a  time  with  a  puke  ranging  between  50  and  70  beats  to  tht« 
minute. 

As  regzuda  other  symptoms,  headache  and  sleeplessness  arc  nxtJj 
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absent.  Profuse  sweating  follows  the  first  febrile  attack,  and  fre- 
quently rec-nrs  during  the  course  of  the  disease. 

Pain  is  pret^ent  at  the  onset  in  the  majority  of  cases,  and  ia  then 
usually  most  violent.  The  spontaneous  pain,  which  is  due  to  the  affec- 
tion of  the  peritonaeum,  subsides  in  great  part  in  the  course  of  one  or 
two  days,  but  the  tsidea  of  the  uterus  remain  sensitive  to  pressure. 
In  the  rare  cases  of  pure  parametritis,  however,  this  symptom  may  be 
absent  altogether. 

The  pain,  like  that  from  the  inflammation  of  serous  membranes,  is 
of  a  lancinating  character.  Sometimes  it  is  associated  only  with  the 
contractions  of  the  uterus.  After-pains  occurring  under  unusual  cir- 
cumstances, as  in  primiparsB.or  after  the  third  diiy,  are  to  be  regarded 
with  suspicion. 

Vomiting  occurs  occasionally,  but  ia  comparatively  rare  unless  the 
peritonitis  becomes  diffnscd  and  spreads  to  the  region  of  the  stomach. 
The  appetite  is  lost,  and  only  returns,  as  a  rule,  with  the  departure 
of  the  fever.  The  tongue  is  coated  and  moist,  and  constipation  is 
common.  In  other  cases  there  is  diarrhd'a  with  rumbling  in  the  bow- 
els, but  without  i)ain  or  tenesmus.  The  urinary  secretion  is  rjirely 
interfered  with,  aud  when  tins  is  the  cose  it  indicates  the  extension  of 
the  inflammation  to  the  peritona'um  covering  the  bladder. 

Alost  cases  of  ])erimetritis  and  parametritis  ternjinate  in  five  or 
ten  days,  the  fuver  and  other  symptoms  gradually  subsiding.  When, 
as  may  liaiipon  in  exceptional  instances,  the  temperature  falls  suddenly 
from  a  high  to  one  below  the  normal  level,  the  body  grows  icy  cold, 
the  puliKi  becomes  small  and  irregular,  and  symptoms  of  coUaiJse  de- 
velop, liut  in  twelve  to  twenty-four  hours  the  symptoms  of  col1ap.sc 
subside,  aud  the  disease  reaches  its  end  with  a  disappearance  of  the 
alarming  manifestations. 

If  the  fever  subsides  ^within  a  week,  exudation  is  somewhat  rare. 
Its  continu.ince  beyond  that  date  should  lead  to  a  cai-eful  exi)loration 
of  the  pelvic  organs.  The  exudation  is  usually  demonstrable  in  the 
course  of  the  second  week  or  at  the  beginning  of  the  third  week.  It 
is  recognized,  according  to  its  location,  by  external  or  by  intttrnal  exam- 
ination, or,  where  the  deposit  is  considerable,  by  both  methods.  In 
most  cases  the  deposit  is  extra-peritoneal,  and  is  situated  between  the 
folds  of  the  broad  ligament,  above  and  to  the  sides  of  the  vaginal  cul- 
de'fiac.  It  ha*  generally  a  rounded  form,  though  with  less  convexity 
than  fibrous  and  ovarian  tumors.  Sometimes,  however,  the  tumor  is 
tlat  Ix-low,  like  a  board.  It  seldom  exceeds  in  size  that  of  a  large  apple. 
In  fresh  exudations  the  sensation  produced  is  often  that  of  a  hard 
tumor  surrounded  by  a  softer  layer,  due  to  continued  succulence  of 
the  soft  parts.  In  a  few  weeks  they  may  reach  or  exceed  the  hardneas 
of  a  fibroid  tumor.  The  older  the  tumor,  unless  suppuration  sets  in, 
the  less  sensitive  it  becomes.     Often  the  exudation  ext«nds  to  the  i)e]« 
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vie  walls.     The  uterus,  iw  a  rule,  is  fixed,  and  in  la- 

mors  becomes  pushed  toward  the  opposite  side,  whilt  a; 

of  later  shrinkage  the  fundus  may  be  drawn  permaneutlj  tutraid  th» 

affected  side. 

The  ail-de-sac  of  the  vagina  is  rendered  broader  atid  flatter  by  the 
pressure  of  the  deposit,  or,  when  the  tumor  is  deep  enough,  the  vagi- 
nal surface  may  be  rendered  convex-  Behind  the  uterus  the  exad»- 
tion  is  as  it  were  flattened  antero-postcriorly,  and  in  some  ca£c>6  ii  tOMj 
be  felt  in  the  form  of  rigid  bands  between  the  posterior  ligaments 
wliic'li  inclose  the  nit-r/c-sac  of  Douglas.  Tlie  ante-uterine  tumor* 
have  a  spherical  shape,  and  depress  the  vagina  anteriorly. 

Tamors  situated  in  the  iliac  fossa  have  a  more  or  leaa  convex  form, 
and  may  be  of  such  considerable  size  that  the  swelling  may  be  recog- 
nized by  the  eye  through  the  abdominal  walls.  As  the  exudation  be- 
tween the  broad  ligaments  may  in  these  cases  have  been  slight  from 
the  beginning,  or  may  have  subsequently  disjip|)eared  by  absiirptioti, 
the  iliac  tumors  liavo  often  apparently  a  spontaneous  origin. 

Sometimes  the  uterus  is  surrounded  by  exudation,  and  the  entire 
pelvis  ap])ears  as  though  it  were  a  mold  tilled  with  a  solid  nuis.s.  Th<? 
fornix  is  then  often  pressed  downward,  and  irregular  rounded  maasea 
are  to  be  felt  thrtjugh  the  vaginal  walls. 

The  recognition  of  parametritic  tumors  through  the  aMoinioal 
coverings  is  possible  when  they  are  situated  above  Poupart's  ligameotf 
in  the  upper  portion  of  the  broad  ligaments,  and  in  the  iliac  fossn. 

The  pain  and  the  functional  disturbances  in  the  pelvic  organe  de- 
pend upon  the  size  and  situation  of  these  inllammatory  dep«»sit8.  Of 
the  functional  troubles  may  be  mentioned  frequent  and  painful  mie- 
turition.  obstinate  constipation,  and  dilBcult  defecation,  contructuxw 
of  the  iliopsoas  museles.  when  the  exudation  is  seated  lH?nenth  the 
sheath  or  between  the  muscle  and  the  pelvic  bones,  disturbances  of 
motility  in  llie  abductor  muscles,  paresis  of  the  lower  extremities,  and 
radiating  paius  in  the  upper  portion  of  the  thigh,  and  in  the  renal  and 
lumbar  regions,  produced  by  pressure  upou  the  obturator,  the  crural, 
the  cutaneous,  and  the  sciatic  nerves. 

So  long  as  fever  is  present,  the  exudation  rarely  diminishes.  If 
absorption  takes  place  in  oue  point,  growth  almost  certainly  follows  iu 
some  other  direction.  When,  however,  the  apyretic  jwriod  is  reached, 
the  exudation,  as  a  rule,  disajjpears  rapidly,  so  that  often  in  the 
course  of  six  weeks  no  trace  of  it^  existence  remains.  In  a  smaller 
number  the  solid  mass  may  persist  for  months,  or  even  years. 

After  the  fever  has  dejmrted,  the  patient  usually  feels  well.  The 
sleep  and  appetite  return,  the  night-sweats  di.sappear,  the  pulse  often 
falla  to  50  or  GO  beats,  and  the  temperature  is  in  many  cases  for  a  tima 
subnormal  in  character. 

Where  tlie  fever  persists  for  from  five  to  six  weeks,  there  is  alwaji 
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enspicion  of  abscoss  formation.  With  the  exception  of  afternoon 
rer  and  niglit-swents,  the  patient  may  feel  very  comfortable.  Then 
the  exudation  becomes  sensitive,  the  spontaneous  pains  recixr,  sleep  is 
lost,  and  locomotion,  defecation,  and  urination  occasion  acute  iiuffer- 
ing.  The  fever  becomes  violent,  chills  announce  the  presence  of  pus, 
and  finally,  about  the  seventieth  or  eightieth  day,  perforation  of  the 
abscess  takes  place.  The  usual  seat  at  which  the  pus  is  discharged  is 
just  above  Poupart's  ligament;  next  in  fretjuency  perforation  takes 
place  into  the  colon,  and  in  rare  instances  into  the  bladder,  the  uterus, 
and  vagina.  Fortunately  of  very  rare  occurrence  is  the  discharge  of  pus 
into  the  ^jcritoueal  cavity,  which  is  naturally  followed  by  acute  peri- 
tonitis. AniiLlier  likewise  unfreqiient  but  most  dangerous  accident  is 
the  septic  infection  of  the  abscess,  an  occurrence  referred  by  Olshau- 
sen  to  the  diffusion  of  intestinal  gases  through  the  walls  of  the  tumor. 

In  suppuration  of  parametritic  exudations  the  pus  commonly  forms 
in  small  scattered  collections,  and  rarely  gives  rise  to  largo  abscesses. 

Although  parametritis  and  perimetritis  are  usually  found  associated 
together,  there  are  always  cases  in  wbicli  tlve  one  form  of  inilamma- 
tion  so  far  predominates  over  the  other  as  to  justify  an  attempt  to 
itablish  a  clinical  distinction  between  tliem. 

In  the  beginning  of  the  attack,  shaqi  pain,  high  fever,  and  tym- 
panitic distention  of  the  lower  abdomen  are  symptomatic  of  iuHam- 
luation  in  the  pelvic  peritona?um.  Whether  the  cellular  tissue  is  si- 
multaneously implicated  cau  only  be  determined  by  a  digital  examina- 
tion after  the  abdominal  sensitiveness  has  subsided.  The  absence  of 
the  objective  signs  of  cellulitis  would  then  contribute  to  prove  that 
the  case  had  been  one  in  which  the  peritonfeum  had  been  in  the  main 
affected.  On  the  other  hand,  moderate  fever,  paiu  elicited  only  on 
pressure,  and  tympanitic  distention  confined  to  the  colon,  coinciding 
with  exudation  between  the  folds  of  the  broad  ligament,  would  be 
indicative  of  a  nearly  pure  cellulitis. 

A  paliwble  exudation  is  by  no  means  the  necessary  product  of  jjeri- 
toneal  indammation.  Indeed,  in  many  oases,  the  distinctive  symp- 
toms of  the  latter  may  be  present  for  from  four  to  eight  days,  and  may 
then  subside  without  leaving  a  trace  of  its  existence  at  the  pelvic  brim. 

The  demonstration  of  a  fluid  etTusion  by  noting  the  change  of  level 
upon  shifting  the  position  of  the  patient  is  rarely  possible,  either  be- 
cause the  quantity  is  too  small,  or  because  it  quickly  becomes  confined 
by  pseudo-membranous  adhe8i<»n8  lietween  the  intestines. 

Bandl*  mentions  as  a  sign  of  local  peritonitis,  sometimes  notice- 
able, a  number  of  resistant  ])oints  or  tumors  near  the  pelvic  brim,  or 
above  one  of  the  iliac  fos^a\  due  to  a  matting  together  of  the  intes- 
tines or  to  their  adhesion  to  the  uterine  appendages.     They  are  distin- 

*  liAKUL,  "  Handbuch  dcr  Frauenkrankhciten,"  red.  ron  Billroth,  Ote  Abechnltt,  p. 
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guished  irom  solid  tumors  by  their  emitting  a  tympanitic  sound  Ufwn 
percussion  and  by  their  changing  position  in  consequence  of  an  acca- 
raulation  of  urine  in  the  bladder,  or  of  fteces  or  gases  in  the  bow^ 
Again,  all  tumors  may  be  reckoned  as  intm-peritoneal  which  vory  nip- 
idly  form  behind  or  to  the  side  of  the  uterus  from  inclostnl  exudation 
products,  and  which  at  the  same  time  rise  far  above  the  level  of  tlnf 
pelvic  brim.  If,  however,  tliey  start  from  the  cul'de-sac  of  DougiAii, 
and  do  not  much  exceed  the  linea  tenuinalis,  or  if  they  occopr  la 
iliac  fossa,  it  becomes  very  difficult  ro  decide  whether  they  are  of  tntra- 
i>r  extra -peritoneal  origin.  The  peritoneal  exudation,  however,  lonif 
remains  soft  and  fluctuating.  It  arises,  as  a  rule,  behind  the  ut«nu, 
imd  does  not  ex  In  bit  a  tendency  to  spread  to  the  sides  or  the  anterior 
or  posterior  pelvic  walls. 

Still  more  dlHicult  is  it  to  decide  as  to  the  seat  of  exudations  nwt 
with  beneath  the  abdominal  walls.  When  dilTnsed  and  continuoiu 
with  a  pelvic  deposit,  the  diagnosis  is  uncertain.  It  is  only  safo  U) 
assume  the  peritoneal  origin  of  extravasations  of  a  rounded  form,  of  a 
fluctuating  consistence,  and  when  they  are  situated  high  wp  and  are 
disconnected  from  exudation  at  the  pelvic  brim.  An  opening  of  Uw 
abscess  through  the  navel  would  indicate  a  peritoneal  source,  whflt 
the  discharge  tliroiigh  the  abdominal  parietes  would  point  U)  a  erat  in 
the  connective  tissue. 

After  the  perforation  of  an  abscess  the  fever  and  pain  subside,  the 
wound,  if  external,  either  closes  in  the  course  of  one  or  two  weeks,  or 
OstuliB  form  which  become  the  source  of  protracted  suppuration. 

In  psoas  abscesses  the  exudation  extends  beneath  the  sheath  of  the 
muscle,  or  between  the  iliaeus  and  the  bone.  In  puerperal  patients 
they  proceed  from  an  inflammation  originating  in  the  broad  ligament 
They  are  situated  too  deep  to  t>e  easily  palpated.  The  pains  they  w> 
casion  are  referred  rather  to  tlie  hij)  or  knee  than  to  the  abdomen. 
The  contracture  of  the  psoas  muscle  furnishes  a  diagnostic  sign  which 
dii<ttnguishes  this  form  from  the  superficial  abscesses  of  the  iliue  fosse. 
The  pus  eventually  is  discharged  beneath  Poupart's  ligament,  in  th» 
lower  portion  of  the  inguinal  fossa,  at  some  point  upon  the  CTWt  of 
the  ilium,  or  exceptionally  along  the  thigh.  Often  the  discharge  i» 
maintained  for  months. 

General  Peritonitis. — This  form  generally  begins  with  the  usvaI 
symptoms  of  pelvic  inflatiiniation.  but  the  tenderness,  which  at  first 
was  limited  to  the  side  of  the  uterus,  gradually  spreads  over  the  entire 
abdomen.  The  abdominal  pitin  is  of  a  tearing,  lancinating,  some- 
times colicky  character.  It  is  inci'eascd  by  the  slightest  Ixtdily  nioTfl» 
ment,  by  jarring  of  the  bed,  or  even  by  the  weight  of  the  bedclothes. 

As  a  consequence  of  the  peritoneal  inflammation  and  of  the  acoom* 
panying  exudation,  the  muscular  wails  of  the  bowels  become  paralysed, 
and  tympanitic  distention  results  from  the  accumulation  of  gases.     la 
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the  dependent  portions  of  the  peritoneal  cavity  it  is  often  possible  to 
demonstrate  by  percussion  the  presence  of  fluid  exudation,  though  dis- 
tinct fluctuation  is  rarely  to  be  made  out.  The  size  of  the  abdomen  is 
due  much  more  to  the  tympanites  than  to  the  amount  of  effusion. 
Sometimes  the  liver,  with  the  diaphrsigm,  is  pushed  by  the  swollen 
bowels  to  the  level  of  the  fourth  or  third  rib,  and  exercises  such  a 
degree  of  compression  upon  the  post^-rior  portion  of  the  luno;*  as  to 
place  the  ]>atient  iu  danger  of  suffocatiou.  The  respirations  are  jerky 
and  attended  with  u  moaning  sound. 

The  loss  of  muscular  ]H.»wer  in  the  intestines  permits  the  contents 
of  the  middle  portion  to  \rdss  unchecked  toward  the  duodenum,  and 
thence,  upon  accidental  contractions  of  the  abdomen,  they  may  pass 
to  the  stomach  and  be  ejected  by  vomiting.  The  first  vomited  mat- 
ter has  a  dark-green  color,  and  that  ejected  afterward  presents  the  color 
of  intestinal  matter.  Constipation  at  the  outset  may  be  subsequently 
followed  by  colliquative  diarrhoja. 

The  fever  begins,  as  a  nile,  tliough  not  always,  with  an  intense 
chill,  the  temixjruture  rises  to  104°,  and  the  pulse  becomes  small,  hard, 
and  resistant.  Its  fre({uency  rapidly  increases,  varying  from  120  to 
160  beaUj  to  the  minute.  The  skin  is  sometimes  dry,  sometimes  drip- 
ping with  perspiration.  In  fatal  cases,  as  the  end  approaches,  the 
temperature  frequently  falls,  while  the  pulse  becomes  more  rapid,  the 
face  assumes  a  pinched,  anxious  expression,  sweat  gathers  upon  the 
forehead,  the  extremities  grow  icy  cold,  and  the  patient  dies  in  col- 
lapse. The  duration  of  peritonitis  averages  not  more  than  from  four 
to  six  days. 

In  cases  of  recovery  the  pulse  improves,  the  vomiting  ceases,  and 
the  tympanites  disappears.  The  diffuse  exudation  then  becomes  con- 
verted int(j  circumscribed  tumnrs,  which  on  palpation  are  felt  on  the 
side  of  the  pelvis  and  extending  upward  to  the  level  of  the  umbilicus. 
U|H>n  internal  examination  \hv-  uterus  is  often  found  depressed  by  the 
weight  of  the  fluid,  which  likewijie  may  bulge  the  ctd-de-sac  of  Dong- 
las  into  the  pelvic  cavity.  Sometimes  the  exudation  may  become  en- 
cysted above  the  j^elvis,  and  leave  the  contents  of  the  latter  free.  In 
still  other  cases  the  uterus  may  become  attached  high  up  to  the  ab- 
dominal walls,  so  that  the  vaginal  portion  disappears,  and  the  os  is 

hed  with  difficulty. 

The  perit-oneal  exudation  may.  as  in  pelvic  inflammations,  become 
absorbed  and  disa]>pear.  When,  however,  it  is  surrounded  by  loops  of 
intestines  it  is  apt  to  undergo  purulent  and  septic  changes,  and  the 
abscesses  may  then  become  discolored  and  filled  with  stinking  gases. 
The  patient,  whose  previous  improvement  has  been  watched  with  de- 
light, now  loses  appetite,  the  pulse  becomes  frequent,  the  strength 
fails,  and  death  may  follow  from  septic  fever  or  from  rupture  of  abscess 
into  the  abdominal  cavity. 
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In  the  pyemic  form — a  still  more  deadly  variety  of  peri  too  iti&~- 
the  symptoms  differ  materially  from  those  which  have  been  rw-ounti'd. 
As,  however,  it  constitutes  only  a  single  one  of  the  pathological  ehangr* 
connected  with  the  poisoning  of  the  blood  through  the  Iv'  jjb- 

tem,  its  conaiderutioa  belongs  proiierly  to  the  study  of  -  ^ 
tion. 

Septicffimia  Lymphatica, — The  eymptome  of  blond -poisuuing  i 
infectious  disoiv-sfs  of  childbed  vary  to  a  considerable  extent  acco 
t*i  the  channel  tlirough  which  the  septic  germs  enter  the  general  cir- 
culation. In  the  murderous  epidemics  which  prevail  in  lying-in  huft- 
pitals  the  hTuphatics  are,  aa  a  rule,  the  vessels  primarily'  invadnL 
It  is  to  this  form  tliat  belong  the  cases  already  describeti,  where,  with 
diphtheritic  patches  upon  the  utero-vagiual  canal,  and  sero-puralent 
oedema  of  the  parametrium,  there  are  associated  pywniic  peritonitii 
and  deformation  of  the  blood-corpuscles ;  or  where,  following  the 
mtgrations  of  the  round  bacteria,  the  serous  cavities  become  suooet- 
sivoly  involved,  scjitic  vegetations  gather  ujion  the  heart,  and  (ho  glom- 
eruli of  the  kidneys  become  choked  with  micrococci.  The  lymphatic 
form  of  septicremia  develops  soon  after  labor,  and  is  always  nsbered  io 
by  a  chill.  The  temperature  rises  to  104°  or  even  higher,  and  tht 
pulse  is  thin  and  fruqueut.  The  abdomen  swells  rapidly,  without  being 
especially  painful.  Indeed,  painless  distention  of  the  intestines  ix  (»n« 
of  the  chanicteristics  of  an  acute  inviusion  of  the  lymphatics.  Peri- 
toucnl  effusion  is  absent  in  cases  which  ruu  a  rapid  course,  and  is  did- 
tiuctly  recognizable  only  in  a  peritonitis  of  long  continuance*  The 
effusion  is  not  s-o  much  due  to  exudation  as  to  a  transudation  of  senus 
with  which  micrococci  are  commingled.  At  the  same  time  the  tongoo 
is  moii^t.  but  sliglitly  coated,  and  at  times  quite  clean.  Soraelime* 
there  is  diarrhoia  due  to  catarrh  or  to  a  dii)htheritic  affection  of  liw 
colon.  When  the  bowels  have  been  constipated,  the  administration  of 
H  purgative  may  provoke  discharges  which  it  maybe  found  ditScult  ti» 
arrest.  The  skin  is  bathed  in  perspiration.  At  the  Ix'ginning  and 
during  the  course  of  the  disease,  bleeding  at  tlie  nose  is  of  not  ititn' 
queut  recurrence. 

Toward  the  end  the  pulse  runs  up  to  140  to  160  bcata,  while  in 
many  cases  the  temperature  falls.  Immediately  nfter  death  the  heti 
of  the  body  may  for  a  short  time  exceed  the  highest  point  reachad 
during  life.  The  respirations  are  superficial  and  jerky.  In  many  in- 
stances the  face,  the  neck,  and  the  fingers  are  blue  from  def^tivr 
oxygenation  of  the  blood.  At  the  same  time  the  skin  becomes  clamniT 
and  the  extremities  cold. 

The  sensorium.  in  cases  which  run  a  rapid  course,  is  ui<ii  '  "  ktl 
at  an  early  ]ierJod.     The  })aticnts  apjwar  somnolent,  are  rt-  >4, 

have  light  delirium,  and  resjwnd  only  when  sjKjken  to  loudly.     A»  A 
rule,  they  make  but  little  complaint,  and,  were  it  not  for  the  dyspocea* 
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wonld  have  nothing  to  disturb  their  sense  of  comfort.  Very  few, 
even  as  death  approaches,  have  any  iden  of  the  danger  that  tlircatens 
them.  Now  and  then,  in  jduce  of  stupor,  great  restlessness,  and  even 
a  maniacal  oondition,  is  developed.  Albumen  is  usually  found  in  the 
urine. 

Pleurisy,  so  frequently  associated  with  lymj^liatic  septiciemia,  is 
frequently  double,  more  rarely  single,  and  begins,  as  a  rule,  with 
sharp  pain  in  the  side  and  an  aggravation  of  the  xirevious  dyspnoDu. 
Poricarditie  is  less  frequent,  and  occurs  usually  without  symptoms 
toward  the  close  of  life.  The  joint,  affections  are  eharacterized  by 
redness  and  swelling,  and  by  pain  which  is  sometimes  so  great  that 
touching  the  inflamed  part  sutlices  to  arouse  the  ])atient  from  sojwr. 
Sometimes  fluctuation  is  felt,  but  death  occurs  before  ])erforation  and 
discharge  of  the  pus. 

The  most  frequent  ending  is  death,  which  follows  in  from  two  to 
twenty-one  days,  and,  as  a  rule,  between  four  and  seven  days.  Re- 
covery is,  however,  possible. 

Septiosemia  Venosa  (phlebitis  uterina,  pytemia  mctastatica). — The 
putrid  infectiun  of  a  thrombus  at  the  placental  site  may  take  place 
within  twenty-four  to  forty-eight  hours  after  labor.  Usually,  how^- 
ever,  the  api)roach  is  insidious,  and  the  disease  develops  from  an  ap- 
parently insignificant  endometritis  or  parametritis  ;  or  the  patient, 
with  the  exception  perhaps  of  a  tired  feeling,  of  slight  chilly  sensa- 
tions, and  of  profus-e  jjer^piration,  may  not  have  been  conscious  of  any 
indisposition  for  days  preceding  the  attack,  or  even  until  the  first 
getting  up  from  childbed.  The  initial  chill  in  typical  cases  is  char- 
acterized by  its  violence  luul  durotion.  In  some  cases  it  may  last  for 
hours.  It  is  accompanied  and  followed  by  high  temperature,  the 
febrile  attack  ending  witli  profuse  perspiration  a«  in  intermittent  fever, 
witli  which  it  is  apt  to  be  confounded.  The  fall  in  temjierature  often 
flBumeB  the  form  of  a  prolonged  remission. 

In  many  cases  the  pulse  rises  and  falls  with  the  variations  in  the 
body-heat,  while  in  others  it  remains  permanently  above  the  average. 
A  frequent  pulse  is  always  a  suspicious  symjitom  m  childbed,  even 
where  the  other  symptoms  are  apparently  norma?. 

Erratic  chills  announce  the  lodgment  of  emboli  in  distant  organs. 
With  the  formation  of  metjistatic  abscesses  in  the  lungs  and  other 
parenchymatous  orgjins,  the  typical  character  of  the  disciuio  changes. 
In  place  of  chills  occurring  at  irregular  inter\'als,  followed  by  remis- 
sions and  periods  of  a|ipareut  improvement,  the  fever  i.«  continuous, 
the  pulse  becomes  small  and  rapid,  while  sopor,  slight  delirium,  a  dry 
fikin,  a  dry,  brown,  cracked  tongue,  and  a  moderately  tympanitic  ab- 
•lomen  give  the  case  the  a]>]>earance  of  one  of  typhus  fever. 

Peritonitis  is  present  in  hunlly  one  third  of  the  cjises.  The  abdo- 
men is  therefore  flat  and  soft,  and  often  is  not  sensitive  upon  pressure. 
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Icterus,  due  to  disintugration  of  the  blood-corpnsclos,  is  an 
symptom. 

Death  usually  occurs  in  the  second  or  third  week.     In  the  typhus- 
like  cases,  however,  it  may  follow  the  tirnt  attack  sjiecdily.     Reco) 
is  possible  where  the  organs  secondarily  affected  are  not  of  too 
importance. 

A  combination  of  the  lymphatic  and  venous  forms  of  80plI'"»*»Tii:i 
is  not  uncommon  in  cases  running  a  protracted  course. 

Pure  Septicieniia. — Under  t!ie  title  of  pure  septiccfmia  should  tit 
placed  crt^<es  in  which  the  absorption  of  putrid  materials  into  tbe 
blood  gives  rise  to  symptoms  of  intense  blood-poisoning  without  thi« 
development  of  local  lesions,  A  common  example  of  this  form  is  mol 
within  the  fever  which  results  from  the  presence  in  the  uteru*«»f 
decomposing  coagulii  or  portions  of  retained  ovum,  the  fever  eubrfid- 
ing  with  the  removal  of  the  disturbing  cause.  In  like  manner  Ht' 
sometimes  meet  with  cases  of  intense  septic  poisoning  followed  by 
speedy   death,  in  wliich  the  posf-morffm  examination    i-  'ilr 

changes  in  the  blood  and  tioftening  of  the  parenchymatc  mi 

The  symptoms  are  often  similar  to  those  produced  by  the  injection  of 
putrid  materials  containing  rod-like  bacteria  into  the  vessels  of  ani- 
mals. As  the  long  Ixicteria  <lo  not  pofrsess  the  capacity  of  self-repni- 
duction  in  the  blood,  to  produce  fatal  results  the  quantity  of  putrid 
fluid  injected  must  be  large  or  be  frequently  repeated.  This  form  is 
said  not  to  be  inoculable. 
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Cansca. — The  Btmosphere. — Relations  to  zj-motio  diseases. — Season  of  year. — Social  »»»l». 
— The  prevention  of  puerperal  fevt-r. — The  treatment  of  pueqipral  fever. — Va^naJ 
and  uterine  injections;  opium;  leeches;  luxatirea;  ijuinine;  salicylate  of  eotiiuiu; 
vcratrum  viridc ;  dl^itati»  ;  alcohol ;  cold, — Treatment  of  peritoaeal  efTuAionti. 

Causes  op  Puerpebal  Feveb. 

The  Atmosphere.— Tlie  effect  of  a  poisoned  state  of  the  atmosphere 
is  best  observed  in  the  so-called  nosocomial  malaria  of  hospitals.  Al 
Bellevno  and  at  the  Maternity  Hospitals  I  have  had  frequent  ocoAsion 
to  witness  febrile  outbreaks  among  the  patienta  in  the  lying-in  eervice, 
which  wore  instantly  arrested  by  closing  the  tainted  ward  and  trans- 
ferring the  inmates  to  a  wholesome  locality.  As  at  these  times  the 
nurses,  the  bedding,  and  the  utensils  remain  unchanged,  it  is  fair  Ut 
assume  that  the  previous  nnhealtliy  condition  was  not  due  to  the  tmn*- 
fcr  of  the  poison  from  patient  to  patient  by  the  attendants,  bul  by 
eomeLhuig  residing  in  the  air  of  the  vacated  apartment.    In  llio  iuuuirr 
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the  production  of  tliis  condition,  it  can  Ijo  assumed  that  it  is  not 
*d  by  aggregation  alone.  The  medical  wards,  always  crowded,  have 
in  time  of  need  safe  receptacles  for  lying-in  patients.  It  is  cer- 
tainly not  due  to  the  presence  of  what  are  generally  regarded  as  the  or- 
dinary constituent*  of  the  utmosphcre.  We  nuiht,  therefore,  look  for 
some  additional  element  capable  of  unfavorably  affecting  the  economy. 
When  the  disturbance  produced  by  nosocoiuiul  malaria  is  not  arrested 
by  change  of  locality,  and  the  golden  moment  is  allowed  to  slip  by, 
the  secretions.of  the  j)atient  affect<?d  become  inoculable.  Under  guch 
circumst^iuces  the  epidemic  spreads  rapidly,  and  assumes  continuously 
a  more  and  more  severe  type.  If,  during  such  an  epidemic,  the  exter- 
nal genitals  bo  carefully  watched,  diphtheritic  ])atches  may  now  and 
then  l»c  observed.  At  tirst  these  patches  may  not  be  of  any  ?]>eciul 
clinical  importance.  It  is  possible  that  they  may  rapidly  clear  off, 
and  thus  come  to  bo  regarded  as  of  little  consequence.  When,  at 
length,  the  epidemic  has  assumed  a  pestilential  form,  these  patches, 
which  may  make  their  appearance  in  isolated  cases  at  any  time  in  a 
hospital,  are  rarely  absent.  I  have  already  dwelt  upon  the  comj>osi- 
tion  of  these  patches,  not  becauf?e  I  believe  tliat  they  are  essential  to 
])aerperal  fever,  but  Ix^oanse  their  presence  tells  the  talc  of  what  it  is 
in  the  atmosphere  which  accomplii<hes  the  charnel-house  work.  Con- 
ditions have  been  present  in  the  air  to  favor  the  multiplication  of  bac- 
teria, and  have  fitted  them  to  become  the  active  producers  of  disease. 
Can  wo  doubt  this  ?  First,  the  epidemic  is  mild.  If  a  patient,  how- 
ever, dies,  her  tissues  and  secretions  are  filled  with  baf^iteria,  as  has 
been  described.  Then  the  epidemic  becomes  virulent,  and  the  lesions 
of  the  generative  apparatus,  especially  of  the  external  organs,  which 
are  most  cxjw.sed  to  the  air,  become  covered  with  patches  which  are 
found  to  swarm  with  micrococci.  I  can  not,  under  the  conditions 
named,  but  consider  it  more  in  accordance  with  ordinary  scientiflo 
reasoning  to  conclude  that  the  micrococci  played  an  important  part  in 
the  productinn  of  j)uer|M.>ral  fever,  than  that  the  puerperal  fever  jiro- 
duced  the  micrococci. 

To  be  sure,  bacteria  or  their  s]>ores  are  always  present  in  the  atmos- 
phere, and  it  may  be  fairly  a-sked  how  patients  are  ever  spared  from 
their  perverse  in<lustry.  The  answer  is,  that  they  are  not  always  equally 
active  for  evil.  Buehliulz  found  that  the  same  bticteria,  developed  in 
Cohn's  fluid,  offered  more  resistance  to  carbolic  and  salicylic  acids 
than  those  cultivated  in  an  analogous  fluid  which  he  had  mlopted. 
Distilled  water  renders  the  action  of  bacteria  extremely  feeble.  In 
exjieriments  upon  animals,  the  results  obtained  with  septic  fluids  de- 
ficnd  in  no  ordinary  degree  upon  the  age  of  the  fluid,  the  material 
from  which  it  is  formed,  and  the  conditions  under  which  it  is  gener- 
ated. Micrococci  multiply  in  hospitals  when  organic  materials  favor- 
able to  their  growth  are  present  in  sui»5«ifiut  quantities.     Kobin  and 
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others  bavc  demonstrated  the  existence  of  albumiuoid  mutters  in  xent& 
oondensed  ii\Mix\  tosbcIs  containing  freezing  mixtures,  and  placed  in 
overcrowded  wards  of  hospitals.    When  the  results  of  crowd-  ine 

manifest,  these  albuminoid  matters  not  only  hnpurt  u  pf  i  tid 

odor  and  putrefy  with  great  rapidity,  hut  rapidly  import  patrvfaction 
to  normal  bluod  and  healthy  muscle  with  which  they  are  brought,  in 
contact.*  Micrococci  both  cause  putrefa^jtion  and  serve  as*  llie  car- 
riers of  septic  virus.  Huetor  found  putrid  blood  a  most  £avorahl« 
fluid  for  septic  experiments.  It  whs  noticeable  in  Bellevuo  Hospital 
that  febrile  outbreaks  always  arose  in,  and  were  usually  oonftned  to, 
the  ward  in  the  hospital  which,  by  a  had  arrangement,  waa  assigned 
Co  patients  for  the  first  four  or  five  days  following  confinement — L  e., 
during  the  period  of  the  lochia  cruenta.  As  puerperal  fever  is  nn 
after  the  fifth  day,  tliis  at  first  sight  wuuld  seem  natural.  But  if  a 
patient  was  tmnsferred  directly  after  confinement,  during  oue  of  thon 
unhealthy  periods,  to  the  ward  containing  the  patients  who  had  paeed 
the  first  five  days,  but  had  not  completed  the  ten  days,  sho  would 
escape  the  fever.  It  was  always  the  same  ward  that  re<juire4  to  be 
disinfected.  In  a  communicating  apartment  all  the  confiueuients  took 
place  ;  aud  at  all  times,  tlicrefore.  the  conditions  were  presetit  U>r  load- 
ing the  atmosphere  with  the  products  of  decomposing  blood.  In  Ihf 
BummtT  months,  as  long  as  the  windows  were  open  all  the  time,  the 
patients  enjoyed  immunity  from  rrosncoinial  malaria.  In  Ihe  autumn, 
so  soon  as  it  became  necessary  to  close  the  windows  partially  on  ac- 
coont  of  the  cool  nights,  it  was  not  uncommon  for  the  more  trivial 
disturbances,  such  as  so-called  milk-fever,  the  hos])ital-))uls<',  and  c»- 
tarriia)  affections  of  the  genitalia,  to  manifest  themselves.  Through 
the  months  of  February,  March,  and  April  the  mortality  was  usually 
greatest.  During  the  winter  months  there  was,  as  a  rule,  crowding 
of  jiatients,  insufficient  ventilation,  the  saturation  of  the  air  with  albw* 
niiuoid  materials  chiefly  derived  from  blofHl,  which,  under  the  furtlior* 
ing  influence  of  the  heat  requisite  to  make  the  wards  comforuble, 
entered  readily  into  decomposition.  That  the  latter  winter  uiontlis 
should  prove  the  most  jwrilous,  is  in  accordance  not  only  with  the 
theory  of  continuous  accumulation,  but  with  the  experimental  fact 
that  weeks  sometimes  elapse  before  a  decomposing  substance  accjuin^f 
the  highest  degree  of  virulence. 

Apart  from  the  nosocomial  malaria  of  hospitals,  there  is  reason  to 
believe  in  the  influence  at  times  of  certain  general  widespread  atmo^ 
pherio  states  which  affect  the  entire  community.  In  the  year  1871 
the  mortality  from  chikllwd  in  New  York  was  399  ;  in  18?:^,  503  ;  in 
1873,  431  ;  in  1874,  430  ;  and  in  1875,  420.  Now,  the  excess  in  the 
deaths  for  1873  was  due  wholly  to  an  increase  in  the  cases  of  nie- 
tria,  those  from  ordinary  accidents  remaining  nearly  the  same  as  in  the 
*  "Le90M  eur  Ic*  humeurs,"  Paris,  1867,  p.  10S. 
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preceding  years.  The  disease  cerUiinly  did  not  extend  into  the  city 
from  the  hospitals  serving  as  foci,  for  tlie  mortality  at  Bcllevuii 
Hospital  was  hardly  more  than  half  tlio  iitjUiU  average.  There  was 
no  wspocial  mortality  that  year  from  either  diphtheria,  erysipelas, 
or  scarlatina,  but  the  aggregate  mortality  was  the  largest  knoAvn  in 
the  history  of  the  city.  There  are  no  positive  data  connecting  the 
civil  deaths  from  puerperal  fever  in  1872  with  parasiticism,  bnt  the 
prevalence  of  epizttotics,  of  epidemic  catarrhal  affections,  of  peculiarly 
fatal  forms  of  pneumonia,  and  other  diseases  which  are  now  attributed 
to  the  j)re.seneo  uf  minute  organisms  in  the  atmosphere,  renders  such 
a  source  highly  probable. 

It  is  proper  to  say  here  that,  though  the  argument  is  very  strong 
in  favor  of  n^garding  the  genitalia  of  puerperal  women  as  tlie  exclusive 
point  of  entry  of  infectious  materials  into  the  system,  it  seems  impos- 
sible at  the  present  time  to  nuike  all  the  facts  coincide  with  such  a 
theory.  I  have  the  records  of  a  nuujlior  of  cjises  occurring  during  an 
epidemic  of  puerjieral  fever,  in  which  patients  were  either  attacked 
with  fever  j)revions  to  parturition,  or  in  whose  cases  the  unusual 
length  of  lab(>r,  the  frequency  of  poift-partum  hremorrhage,  and  the 
imperfect  eontriietion  of  the  uterus  inmiedintely  after  confinement 
were  signs  of  some  abnormal  iiitluence  exercised  upon  the  economy  at 
an  early  period  of  labor,  previous  to  the  existence  of  traumatism. 
That  deleterious  materials  may  find  other  channels  for  entering  the 
system  than  a  wounded  surfsice,  is  evidenced  hy  the  cachectic  condition 
not  unfrequentty  ])n)duced  in  physicians  by  too  assiduous  attendance 
in  dissecting-rooms  and  places  iu  which  post-mortem  examinations  are 
conducted.  One  severe  and  raj)idly  fatal  case  of  puei'jieral  fever,  which 
occurred  in  Bellevue  Hospital,  I  find  it  impossible  to  attribute  to  any 
other  cause  than  that  the  woman,  for  five  months  previous  to  her  con- 
finement, served  as  a  helixjr  in  a  lying-in  ward.  The  post-mortem 
examination  disclosed  no  special  local  lesions,  but  her  symptoms  were 
those  of  intense  sej>licaMnia.  It  does  not  yet  seem  quite  time  to  give 
up  the  idea  that,  under  exceptional  circumstances,  the  respiratory, 
and  probably  the  digestive,  tracts  may  allow  the  passage  of  materials 
of  a  septic  character. 

Inorvlnfiofi. — Another  and  freqnent  source  of  pucrjwral  fever  is 
by  direct  inoculation.  Any  material  of  a  septic  character,  introduced 
into  the  genital  passages  of  a  woman  during  or  after  confinement,  may 
l>roduce  a  general  infection  of  the  system.  But  the  point  upon  which 
I  wish  especially  to  dwell  is  that  it  is  possible  to  trace  ejiidemics  of 
puerperal  fever  directly  to  carrying  puerjwral  poison  from  patient  to 
jMjtient,  through  the  medium  of  attendants.  In  such  cases  changes 
in  wards  and  the  most  rigid  sanitary  precautions  avail  but  little,  as 
long  )is  the  affected  prrsonnd  is  continued  in  charge.  Unless  this  fact 
is  fully  recognized,  all  the  cleverest  devices  in  hospital  construction 
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will  fail  txy  prevenT  the  cwcurretice  of  disasters.  In  epideniicft  ihtT 
aource  of  danger  is  especially  to  be  guarded  against,  as  septic  poiscm  ii 
increaeed  in  intensity  by  eucoessire  inoculations.  Davaine  *  cbo«ci 
that  when  a  number  of  animals  were  poisoned,  the  one  from  tbeotlMr, 
while  from  ten  to  fifteen  drops  of  putrid  blood  were  rcH|aircd  to  l>nh_ 
dnce  death  in  the  first  animal,  one  ten-trill  ion  th  part  of  a  drop 
BuflScient  in  the  twenty-tiftb  animal  of  the  seriee,  and  in 
foTer  epidemics  a  similar  augmentation  in  the  deadltneas  of  the 
generated  by  patients  is  observed. 

The  nurses  in  hospitals  and  in  private  practice  are  ttsiuJlr  Ih* 
carriers  of  contagion.  In  studying  the  records  of  New  York  Citr  for 
nine  yearn,  I  find,  however,  that  the  occurrence  of  two  deaUtt  trom 
puerperal  disease,  following  one  another  so  cloeely  oe  to  lead  to  the 
suspicion  of  inoculation,  occurred  to  thirty  physiciaM;  aseqaenoeof 
three  case  occurred  in  the  practice  of  three  physicians  ;  one  phjEidaa 
lost  three  cases,  and  afterward  two,  in  succession  ;  one  physician  iiad 
once  two  deaths-,  once  three  deaths,  and  twice  four  deaths.  foll< 
one  another ;  finally,  a  physician  reported  once  a  loss  of  two 
near  together,  then  of  six  patients  in  six  months,  and  then  of 
patients  in  six  weeks.  Thus  in  the  practice  of  more  than  twdvt 
hundred  physicians,  in  nine  years,  I  find,  excluding  eases  occnrrii^ 
in  hospitals,  that  the  experience  of  thirty-six  only  lends  color  lo 
the  idea  that  pueqteral  fever  is  due  to  criminal  neglect  on  tlM 
part  of  the  medical  profession.  Undoubtedly  in  many  of  tbei8 
cases,  too,  the  responsibility  is  only  apparent,  as  when  a  pneti* 
tioner  has,  for  example,  had  the  misfortune  to  lose  in  one  week  a 
woman  from  puerperal  convulsions,  and  another  in  the  fiUlowing 
week  from  pliK^ental  htemorrliage.  Singularly  enough,  not  one  of 
the  Bctjucnces  mentioned  occurred  in  the  j)ractice  of  a  physician 
connected  with  a  l\nng-in  hospital.  In  face  of  the  charge  that  the 
physicians  holding  obstetrical  appointments  in  public  institntioiu 
are  active  disseminators  of  puerperal  fever  through  populona  ooA- 
munities,  I  Hnd  that  the  total  loss  from  all  puerperal  caosea, 
curriug  in  the  private  practice  of  ten  physicians  intimately 
ciated  with  such  institutions,  numbered,  during  the  nine  } 
but  twenty-one  cases.  Of  these,  thirteen  were  the  result  of  oi^ 
dioary  accidents,  and  only  eight  cases  of  metria  proper,  of  which 
One  was  developed  before  the  physician  was  called  in  attendance ; 
whereas  u  single  physician,  holding  no  hospital  appointment,  lost  dvt- 
ing  the  same  time  twenty-seven  cases,  of  which  twenty-one  were  caaei 
«f  metria. 

I  have  been  interested  in  endeavoring  to  ascertain  how  far  ex- 
perience corresponds  with   Semelweiss's  theory  that  puerperal  fever 
owe*  its  origin  to  poisonous  materials  obtained  front  dissect iug-ruoms, 
*  Itcport  before  the  Academie  de  Medecine,  Septciaber  17.  1S7S. 
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and  intrfxlnced  info  the  penitol  canal  by  tho  hands  of  physicians  at- 
tending cases  of  labor.  With  tliis  view  1  liave  miuie  personal  applica- 
tion to  a  number  of  gentlemen  who  have  engaged  in  midwifery  practice 
while  performing  tho  functiona  of  demonstrators  of  anatomy  in  our 
medical  8chools,  Dr.  H.  B.  Sands,  of  the  Collego  of  Physicians  and 
Surgeons,  reports  that,  in  the  five  years  during  which  he  held  the  office 
of  demonstrator,  he  attended  about  sixty  eases  of  labor.  All  did  well. 
Ho  lost  his  first  patient,  from  childbed,  a  short  time  liftor  he  had  re- 
Bigned  his  position  in  the  dissecting-room.  Dr.  J,  W.  Wright,  the 
present  Professor  of  Surgery  in  the  Medical  Department  of  the  New 
York  University,  who  held  for  one  year  the  jtosition  of  Demonstrator 
in  the  Woman's  (College,  writes  me  that  "during  the  year,  I  attended 
one  hundred  and  four  cases,  including  twenty-two  forceps  cases,  two 
of  craniotomy,  two  of  podalic  version,  and  four  of  breech  presentation. 
Of  this  number  I  lost  two  cases,  one  from  phlegma.«ta  dolens  compli- 
cating nrtemia,  from  both  of  which  troublef?  the  patient  had  suffered 
during  her  previous  labor,  and  one  from  double  pneumonia,  the  result 
of  unusual  exjwsuro  following  confinement.  Out  of  these  one  hun- 
dred and  four  cjuses,  I  can  recall  but  three  or  four  cases  of  metritis, 
and  those  of  a  mild  character  ;  I  have  never  thought  they  had  any 
special  connection  with  my  duties  in  the  dissecting-room.  I  may  odd 
that  for  ten  years  I  have  attended  a  pretty  large  number  of  conHne- 
mentsoach  year,  and  thai  during  the  whole  of  this  time  I  have  been 
in  the  habit  of  making  autopsies  as  occasion  has  offered,  and  of  han- 
dling and  examining  pathological  specimens  both  in  and  out  of  tho 
dissecting-room,  notwithstanding  which,  my  death-record  among  this 
class  of  cases  has  been  unusually  low."  Dr.  Samuel  B.  Ward,  formerly 
Demonstrator  at  tho  Woman's  College,  at  present  Professor  of  Surgery 
in  the  Medical  School  at  Albany,  writes :  "  While  1  was  daily  in  the 
dissecting-room,  during  the  winter  seesions  of  the  school  from  1808  to 
1873,  I  attended  thirty-two  confinements,  of  which  I  have  notes.  All 
of  the  patients  recovered,  nor  did  any  of  them  sulfer  frnni  any  com- 
plication that  could  be  traced  to  infection."  It  is  familiarly  known 
that,  after  Semclweiss  had  introduced  the  practice,  among  the  physi- 
cians attending  patient:!  at  tiie  large  lying-in  hospital  in  Vienna,  of 
washing  the  hands  in  a  solution  of  chloride  of  lime,  there  was  a  great 
diminution  in  the  mortality  which  prevailed,  notwithstanding  which 
(J.  Braun  reports,  however,  that  in  1857,  in  the  month  of  July,  in  two 
hundred  and  forty-five  deliveries  there  were  seventeen  deaths.  The 
following  mouth  Professor  Klein  gave  orders  to  suspend  the  use  of 
disinfectants.  By  chance,  in  August  there  were  only  six  deaths  out 
of  two  hundred  and  fifty  confinements,  and  in  September,  of  two 
hundred  and  seventy-five  patients,  none  died.  From  18n7  to  IRiJO  the 
mortality  was  slight,  though  disinfectants  were  not  used,  while  during 
the  three  folloM'ing  years,  iu  spite  of  the  systematic  and  persistent 
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employment  of  these  agents,  the  death-rate  once  more  assume 
dable  proiwrtions.* 

Of  course,  I  do  not  wish  to  undfrrate  the  importance  of  Serael- 
•weiss's  labors.  There  is  no  question  but  that  it  is  a  perilous  experiment 
t<J  pass  from  the  dissecting-room  to  a  patient  in  labor,  •vrithoat  em- 
ploying rigorous  measures  to  disinfect  the  hands  and  all  parts  of  the 
person  hronght  into  contact  with  the  dead  body.  But  it  is  well  to 
call  attention  to  the  fact  that  puerperal  fever  is  not  due  to  any  single, 
simple  cause,  nor  can  be  effect niilly  guarded  against  by 
caution  ;  and  again  that  cadaveric  {wi^on  docs  not  of  nei'  i 

every  cadaver  examined.  Hiuis^mann  found  that  injections  into  the 
vagina  of  gravid  rabbits,  in  the  hitter  half  of  pregnancy,  of  st>nini 
from  the  corpse  of  a  person  who  had  not  died  of  septicsemia,  jiriMlmnl 
no  filial  results,  while  rapid  death  resulted  from  injections,  under  »he 
same  conditions,  of  pus  from  the  abdomen  of  a  woman  who  had  died 
from  puerperal  infectious  disease,  f 

Relations  to  Zymotic  Diseases. — In  investigating,  some  y.  >. 

the  nature,  causes,  sind  prevuntion  of  puerpend  fever,J  1  |'  .  U 
from  the  statistics  of  the  Health  Board  of  New  York  City,  tables  ex- 
tending over  a  period  t>f  nine  years,  to  answer  the  inquiry  as  to  whetlu 
there  was  any  relation  between  tlic  fre(|uenfy  of  deaths  from  sK-arlutii 
diphtheria,  ami  erysipelas  and  tliose  from  metria.  Previous  to  their 
publication  I  was  anticipated  in  my  deductions  by  a  paper  upon  the 
same  subject,  by  Dr.  Matthews  Duncan.*  Neither  Duncau  nor  myself 
found  any  such  relation  existing  between  the  statistical  frequency  of 
puerperal  fever  and  the  zymotic  diseases  mentioned.  There  wa^, 
however,  nothing  in  our  investigations  to  invalidate  any  direct  toflti* 
mony  which  tends  to  simw  tliat.  in  individual  cases,  a  real  connectic 
between  ]nierpenil  ftvcr  and  the  zymotic  diseases  may  exist,  linlwii 
it  seems  to  mo  to  be  fairly  established  that  a  jwisou  may  be  conveyi 
from  patients  suffering  fi-om  either  of  the  foregoing  morbid  proceesea,^ 
which  may  be  absorbed  by  the  puer]x*ral  woman,  and  may  in  hor  give 
rise  to  an  infectious  fever  possessing  an  intense  degree  of  virulcnc 
The  clo.se  relationship  between  erysipelas  and  puerperal  fever  is  som< 
tiroea  shown  by  the  occurrence,  in  the  latter,  of  an  erysil»el»loa& 
inflammation,  extending  from  piter|>eral  vaginal  ulcers  over  the  cnt 
neons  surface  of  the  thigh  down  ti>  the  knee,  and  upward  over  tl 
abdomen  to  the  waist.  That  in  these  cases  the  internal  procct*  is 
similar  in  characttr  is  a  fact  which  can  hardly  be  callecl  in  question. 

•  Bracn,  "  Uiifkblickc  aul  die  Gesundlieits  Vi-rlinltnissD  unUT  den  Wochuerinu*!!.'' 
a.  s.  w.,  pp.  32,  33. 

f  HAr.s8iiA>'N,  "  Untersudmngcn  und  Vcr«ucho  Qber  die  Entstchung  tier  fibortni^^bMCB 
Kninkheitcn  des  Woc!jcnl)ettes,"  "  Bcitr.  z«i-  Geb.  und  Cfynnek.,"  Bd.  iii,  Huft  8,  p.  874. 

{  "  Trans,  of  itic  Internnliona1  Med.  Congress,"  Philadclphiii,  ISTft. 

■  DoNCAS,  "  On  the  Alleged  OLcn«ional  Epidemic  Piwalenee  of  Tuerpcral  rywmia,  or 
Puerperal  Fever,  and  Erysipelan,"  "  Edinburgh  Med.  Jour.,"  Murch,  1876,  p.  771. 
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Season  of  the  Year. — On  anotlier  occiision  I  havo  shown  that,  in 
Kew  York  City,  the  death-rate  from  puerperal  fever  is  nearly  twice  as 
groat  during  the  six  montha  from  December  to  May,  inclusive,  as 
from  June  to  Nnvember.  The  preutest  mortality  occurred  in  Februarv 
and  March,  compri^iHg  mther  more  than  one  fourth  the  entire  amount. 
The  smallest  number  of  deaths  occurred  in  September  and  October,  in 
which  months  but  one  thirteenth  of  the  entire  number  took  place. 

Social  State. — That  jiuerperal  fever,  iu  its  harvest  of  death,  docs 
not  Sparc  the  wealthy  and  well-to-do  classes  is  too  familiar  a  truth  to 
be  worthy  of  discussion.  That,  however,  the  wealthy  do  enjoy  sixicial 
immunities  as  compared  with  the  less-favored  memliens  of  society  I 
have  shown  by  comparistms  made  between  sections  of  the  city  which, 
though  lying  side  by  side,  exhibit  iu  a  marked  degree  the  twu  extremes 
of  wealth  and  poverty.  Thus,  tlie  mortality  among  the  representatives 
of  the  lower  social  strata,  in  proportion  tn  pfi[>uhitinn,  was  from  three 
to  six  times  as  great  as  that  among  the  more  fortunate  classes. 

The  Pretention  op  Puerperal  Fever. 

Of  the  3,343  deaths  from  puerperal  causes  in  New  York  City  fi-om 
18fi8  lo  1S7,5,  inclusive,  420  occurred  in  hospital,  or  one  eighth  of  the 
entire  number.  Of  the  1,947  cases  of  metria,  about  300,  or  not  quite 
one  sixth,  were  contributed  by  the  hospitals.  After  such  a  showing, 
the  first  impulse  would  be  to  cry  out  loudly  for  the  suppression  of  tlie 
maternities.  But  a  Aviser  policy  suggests  an  inquiry  as  to  whether  the 
large  mortality  mentioned  is  an  evil  necessity.  The  following  reports 
will  show  how  much  may  be  done,  in  the  present  stflte  of  our  scientific 
knowledge,  to  so  control  the  conditions  which  favor  the  generation  of 
puerperjil  diseases  in  large  hospitals  as  to  make  tbem  safe  asylums  for 
the  needy. 

Dr.  Goodell*  has  stated  that,  at  the  Preston  Retreat,  in  756  cases 
of  lab<ir  there  have  been  but  two  deaths  from  septic  disease.  Winckel.f 
of  the  Lying-in  Institution  in  Dresden,  reported,  in  1873,  18  deaths 
from  metria,  or  1'8  ywr  cent,,  but,  from  the  10th  of  January  to  the 
7th  of  July,  in  570  births  there  was  but  one  ease  of  septic  disease  ;  in 
the  year  1872  the  death-rate  exceeded  .5  jX'r  cent.  The  reduction  in 
mortality  was  no  fortuitous  circumstance,  but  M'as  due  to  rigid  meiis- 
urea  for  the  prevention  of  disease.  StadfeldtJ  reduced  the  mortality 
from  pueri>cral  fever  in  the  Maternity  Hospital  of  Copenhagen  from 
1  in  37,  the  proportion  between  the  years  18G5  and  1800,  to  1  in  87 
between  the  years  1870-'74.     Dr.  Johnst<m*  reports,  in  the  Rotunda 

*  GooDKLL,  "  On  the  Moans  emploted  at  the  Pre«ton  Retreat  for  the  Prevention  and 
Trcfttment  of  Puerperal  Dideasos,"  p.  33. 

j  WiNCKKL,  "Berichle  und  Studien,"  Lcipsic,  1874,  p.  183. 

I  STAPrF-tDT, "  Lc»  mateniit^B,  leur  organUaiion  ct  ndiutnlstratlon,"  Copenhagen,  1878. 

*  Joamrroir,  "  Clinical  Reports,"  from  1S70  to  1870,  inolualTe. 
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Hospital  of  Dublin,  during  the  aeven  years  of  his  ma-i  T.^'^0 

births,  with  1G9  deaths,  of  which  85,  or  1  iu  91,  were-  :;';.i  ;.-■  .i. 
Uraun  von  Feniwald,*  in  sixteen  yeurs,  reports  61,949  confinemenli 
in  the  vast  Maternity  Hospital  of  Vienna,  with  825  deaths  from  puer- 
peral fever,  or  1'3  j)er  cent.  Spiegelberg  f  lost,  in  901  confiuemeuts  »t 
Breslau,  only  five  ca^s  of  pnerperal  fever.  Benrmann  J  rcfiort^  Uut 
in  the  Hdpital  Lariboisiere,  under  the  administration  of  M.  Siredey. 
the  death-rate  in  1877  was  1  in  lib,  and  in  1878  1  in  199  confine- 
ments ;  in  the  Uopital  Cochin,  under  the  charge  of  M.  Pol."  'if 
total  mortality,  from  187.3  to  1877,  was  1  to  108-7.     In  187:  t» 

but  one  death  from  puerperal  causes  in  807  confinement*. 

When  the  maternity  service  was  transferred,  in  1872,  from  Belleme 
Hospital  to  Blackwell's  Island,  it  became  necessary  to  make  some  pro- 
vision for  so-called  street-cases — i.  e.,  women  taken  saddealy  in  labor 
without  homes,  and  representing  the  extremes  of  penury  and  want 
At  first  they  were  received,  in  part,  by  the  various  private  inetltutioM 
of  charity  in  New  York  City,  but  these,  in  1877,  decided  to  exclude 
them  thenceforth,  on  the  ground  that  their  condition  at  the  time  of 
their  reception  was  such  aa  to  endanger  the  lives  of  the  inmates  for 
whom  the  charities  were  especially  provided.  An  old  engine-house 
was  then  put  in  readiness  by  the  city,  and,  under  the  name  of  the 
Emergency  Uospit^d,  was  placed  under  the  charge  of  Dr.  Henry  F. 
Walker  and  myself.  The  number  of  confinements  in  the  Emergency 
has  averaged  220  annually.  The  death-rate  from  all  causes  bus  b«to 
two  percent.,  which,  though  large,  isinotan  unfavorable  showing  when 
we  remember  that  the  patients  all  belong  to  the  homeless  claas,  tliat 
all  were  taken  in  labor  before  their  entrance,  and  that  many  of  th«ni 
were  in  a  deplorable  condition  at  tlie  time  of  their  admission.  The 
hospital,  too,  receives  a  considonible  number  of  patients  annually  who 
are  sent  there  only  after  protracted,  and  oft«n  severe,  operative  meas- 
ures have  been  fruitlessly  attempted  outside  its  walls.  The  building 
possesses,  for  maternity  purposes,  two  fairly  ventilated  rooms.  Excel- 
lent nurses  arc  furnished  by  the  New  York  Training  School  for  Nurses. 
Mr.  Osborn,  a  liberal  private  citizen,  has  had  constructed  in  the  rwr, 
but  detached  from  the  main  house,  a  small  ]>avilion»  modeled  after 
that  of  Tarnier.  for  the  reception  of  infectious  cases.  The  Coramie- 
sioners  of  Charities  have  promptly  responded  to  every  call  made  u[jon 
them  to  extend  the  facilities  for  the  care  of  patients. 

Surely  these  results  do  not  support  the  idea  that  it  is  better  for  a 
woman  to  be  confined  in  a  street-gutter  than  to  enter  the  portals  of  a 
lying-in  asylum.     Dr.  Goodell's  experience  shows  that  a  hospital  for 

•  BRArN  voir  Fernwalp,  "  Lehrbuch  dcr  gcnammtca  Gynackologie,"  p.  88*. 
f  Spri:oELBERu,  "  Lehrbucb,"  p.  748. 

X  BErRMAXx,  "  Rocfaercbea  sar  1a  mortality  des  fenunes  cd  ooofdie*  du*  !«•  liApiUux,*' 
Paris,  1879. 
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resp6ctaV>le  married  women  may  be  so  conduet'Cd  that  its  inmates  may 
enjoy  absolatoly  a  greater  degree  of  safety  than  do  women  in  their 
homes.  Burroundcd  by  all  the  aids  that  wealth  can  command.  Equally 
food  resnlte  are  not  to  be  obtained  in  hospitals  which  are  open  to  nn- 
'lortunat-es  of  every  class.  But  there  is  much  misapprehension  and 
confusion  of  ideas  respecting  the  fate  of  the«e  women  when  no  chari- 
table provision  is  mucle  for  them.  In  Copenhagen  the  Maternity 
Hospital  is  closed  for  from  six  to  eight  weeks  in  the  summer-time. 
During  this  period,  unmarried  i)arturiont  women  receive  pecuniary 
assistance  from  the  hospitid  to  enable  tliem  to  obtain  a  place  in  which 
to  be  confined.  Now,  Stadfcldt  reports  a  larger  mortality  among  this 
class  than  among  those  delivered  in  the  hosjiital.  Yet  they  are  con- 
fined at  a  favorable  soaiion  of  the  year,  without  any  communication 
with  the  furniture,  the  sage-femmea,  or  the  physicians  of  the  hospital. 
As  they  fortunately  receive  nothing  but  money,  that  can  hardly  be 
suspected  of  communicating  contagion.  What  their  fatt>  would  be  in 
New  York  City,  perliaits.  may  bo  judged  from  the  following  facta  : 
Excluding  cases  confined  in  hospitals,  nearly  one  thirtieth  of  all  the 
deaths  and  one  twenty-fourth  of  the  eases  of  metria  between  1807  and 
1876  are  reported  by  four  pnxctitioners.  Ten  practitioners  out  of 
twelve  hundred  signed  the  death  certificates  of  one  fifteenth  of  the 
women  dying  from  puerperal  causes,  and  one  tenth  of  the  oases  of 
metria.  But  it  is  not  to  be  supposed  that  these  deaths  were  all  the 
result  of  malpractice  and  incompetence.  The  true  history  of  most  of 
them  probably  was  that  the  doctor  was  engaged  to  attend  the  case  of 
confinement  for  a  small  fee,  with  the  understanding  that  he  should 
make  no  culls  subsequently,  unless  specially  summoned  by  ilie  friends 
of  the  patient.  The  hitter,  left  to  igtionint  cjire,  or  perliaps  without 
any  assistance  whatever,  and  exposed  to  all  the  ]M?rnicious  influences 
bred  by  poverty,  when  illness  supervened  probably  did  not  call  the 
physician  to  her  aid  until  the  time  for  help  had  parsed,  so  that  in  the 
end  his  professional  functions  were  confined  to  procuring  the  requisite 
permit  for  burial. 

Ilamanity  demands  that  charity  should  furnish  places  of  refuge  in 
which  poor  outcasts  can  receive  assistance  during  the  perils  of  child- 
bearing.  If  we  must,  then,  have  maternities,  we  should  make  them 
safe,  and  this  can  be  in  great  measure  accomj>lished  by  remembering 
the  twofold  source  of  danger  arising  from  a  poisoned  atmosphere  and 
direct  inoculation,  A  hospital  must  be  clean,  spacious,  and  well 
ventilated,  or  its  atmosphere  will  become  charged  with  decomposing 
albuminoid  substances,  and  produce  nosocomial  malaria.  The  most 
rigid  sanitary  precautions  observed  by  the  attendants  will  not  prevent 
a  badly  ventilated  ward  from  becoming  unwholesome,  unless  unoccu- 
pied wards  are  kept  to  which  patients  can  bo  transferred  upon  the  first 
admonition  of  danger.     I)r.  Goodell  states  that  at  the  Preston  Retreat 
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the  wards  are  used  invariably  in  rotation.  In  connection  with  tTie 
Maternity  at  Copenhagen  there  are  a  nunilx^r  of  small  enpplementary 
hospitals  scattered  through  the  city,  which  serve  as  safety-valves  for 
the  central  institution.  Artificial  methods  of  ventilation  render  the 
task  of  keeping  the  wards  wholesome  comparatively  easy.  They  do 
not  need,  however,  to  be  complicated  and  expensive.  The  good  re- 
pute of  the  Rotunda  Hospital,  it  seems  to  me,  is  in  large  measure  doe 
to  the  natural  ventilation  afforded  by  open  fireplaces. 

In  tlie  Vienna  Clinic,  according  to  C,  Brann.  the  mortality  between 
1834  and  ISfyi  averaged  six  ]>er  cent. ,  and  in  1842  the  enormous  total  of 
521  deaths  to  3,067  confinements  was  reached.  With  the  introduction  in 
1862  of  what  is  known  as  Bohm's  heating  and  ventilation  system  an  im- 
mediate improvement  was  experienced.  In  the  sixteen  years  from  1863 
to  1878,  inclusive,  the  total  mortality  has  been  1-6  percent.,  though  io 
that  time  five  thousand  four  hxuidred  and  sixty-four  practitioners  hiire 
received  an  obstetrical  training  in  its  wards.  In  commenting  upon 
this  change  Braun  says :  **  1  have  now  from  practical  exjH*rience 
arrived  at  the  knt>wledge  of  the  fact  that  the  rapid  and  thorough  pre- 
vention of  ])utridity  by  adequate  ventilation  is  to  be  regar<lc<l  as  a 
good  preventive  measure  against  pner])eral  fever :  that  it  is  not  the 
numlxT  of  jiatients  in  a  lying-in  iRisjiital,  nor  yet  the  number  of  pa- 
tients in  a  single  room,  but  the  deficient  circulation  of  air,  a  fuult 
which  may  inhere  to  separate  compartments  in  the  smallest  matemi- 
tiee,  which  is  the  iniportant  feature  in  the  spread  of  puerjieral  fever; 
that  puerjtei'al  women  are  to  be  protected  from  childbed  diseases  not 
by  isulatod  biiikliugs  and  gardens,  nor  by  walls,  but  by  the  i>ermanent 
iutroduetion  of  great  quantities  of  pure,  warm  air."  He  then  adds, 
what  is  in  thorougii  acconi  with  my  own  experience,  "  Before  uew 
institutions  are  built,  greater  attention  than  heretofore  should  be  paid 
to  the  ventilation  of  the  old  structures,  and,  where  this  is  found  de- 
fective, a  system  slumld  be  substituted  corresponding  to  the  scientific 
requirements,'' 

In  the  year  ISTi  puerperal  fever  destroyed  twenty-eight  women 
of  one  hundred  and  tifty-six  who  were  confined  in  the  Bellcvue  Hospi- 
tal. The  service  was  then  broken  up,  and  a  great  outcry  arose  against 
** tainted  hospitals."  Wooden  pavilions  were  accordingly  erected  on 
Blackwell's  Island  for  the  reception  of  lying-in  women.  These  build- 
ingss  were  constructed  upon  what  is  known  as  the  cottage  plua.  They 
were  favorably  situated  in  any  airy  location  remote  from  the  general 
hospital.  They  wore,  however,  heated  by  large  iron  stoves,  and  no 
means  of  ventilating  the  wards  was  provided,  except  by  lowering  the 
windows.  In  less  than  three  months  from  their  occupancy  au  epi- 
demic of  puerperal  fever  made  it  necessary  to  remove  the  service  for  a 
time  to  tlie  Charity  Hospital.  The  same  result  followed  creTy  sub- 
sequent attempt  to  utilize  them  for  maternity  purposes,  until  after 
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three  years*  trial  it  was  foand  necessary  to  abandon  thom  alto- 
gether. 

lu  private  j)ractioe  it  is  likewise  important  that  the  lying-in  room 
should  be  provided  with  plenty  of  light  and  air.  The  physician 
should  insist  upon  the  value  of  ventilation  as  a  moans  of  contributing 
to  the  speedy  recovery  of  childbed  women.  By  hormetically  sealing 
the  windows,  through  false  feara  of  his  patient's  taking  cold,  he  cxpoaoB 
her  to  the  risk  of  becoming  poisoned  with  her  own  exhalations. 

Uul  the  eiwrly  erperionces  of  the  II6pital  Cochin  and  the  Ii6pital 
LariboJsiero,  costly,  palace-like  structures,  with  every  ajjplianco  of  art, 
prove  that  fresh  air  alone  does  not  protect  patients  from  the  consC' 
quences  of  inoculation. 

The  great  improvement  in  the  condition  of  maternity  patients  in 
recent  years  has  been  due  to  the  application  of  Lister's  principles  to 
obbtetrio  practice.  Complete  antisepsis  in  the  surgical  sense  is,  of 
course,  impmcticuble.  The  conduct  of  labor  under  carbolic  spray  has 
been  tried  in  Germany,  but  has  not  been  found  to  add  to  the  safety  of 
the  puerperal  woman.  Adeqmite  antisepsis  has.  however,  been  proved 
to  result  from  the  observauco  of  a  variety  of  precautions  which  have 
been  the  slow  outcome  of  experience. 

These,  in  brief,  in  hospitals  consist  in  protecting  the  patient  from 
every  known  form  of  contamination,  and  in  the  prompt  removal  and 
isolation  of  every  puerperal  woman  who  manifests  febrile  symptoms. 

As  regards  details,  the  bedsteads  should  be  of  iron,  and  should  be 
frequently  scrublx'd  with  a  carbolic  solution  ;  after  each  confinement 
the  palliasse  upon  which  the  woman  lay  should  be  washed  in  boiling 
water,  and  the  straw  should  bo  burned  ;  in  ])lace  of  the  usual  rubber 
covering  to  the  bod,  Tarnior  recommends  tarred  pajx;r,  which  is  anti- 
septic, and  costs  so  little  that  it  need  be  used  in  but  a  single  case  ;  all 
floiled  linen  should  be  instantly  removed  from  the  ward,  eitlier  to  he 
burned  or  disinfected  by  prolonged  boiling;  sponges  should  l>e  ban- 
ished, as,  when  they  have  once  been  soaked  with  blood,  n(>t  even  car- 
)lia  acid  can  make  them  safe  ;  nurses  employed  in  the  puerperal 
irards  ought  not  to  have  access  to  cases  of  labor,  as  D'Espino  *  has 
shown  that  the  lochia  of  even  a  healthy  person  on  the  third  day  will 
poison  a  rabbit ;  a  patient  att-acked  with  fever  should  be  immediately 
removed,  and  the  nurse  in  attendance  should  go  with  lier. 

Dolerisf  formulates  the  indications  for  effective  prophylaxis  as 
follows  : 

1.  Prevent  the  introduction  of  germs  (antisepsis  before  confinement). 

2.  Panilyzo  their  action  (antisepsis  after  confinement). 

3.  Shut  up  the  doors — veins,  lymphatics,  and  Fallopian  tubes  (em- 
ployment of  means  which  promote  uterine  contraction). 

*  D'Esros,  "  Contributions  i.  IVtudc  de  1a  scptic^mie  puerp6rale,"  p.  18. 
f  DoLtRis,  "La  fiuvre  puerp6rftlc,"  1880,  p.  303. 
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The  first  duty  of  the  phjeician  is  to  refrain  from  mtie&dinf  a  casr 
of  hibor  when  fresh  from  the  presence  of  contagions  diseaaer.  or  from 
contact  with  septic  materials  whether  derived  from  the  diseccticf- 
room  or  the  clinic.  Skepticism  regarding  these  sources  of  danger  is 
snre  in  the  long-mn  to  be  sererelv  punished.  In  a  doabcfol  case  the 
least  concession  shonld  consist  in  a  full  bath  and  a  complete  change  of 
clothing.  A  special  coat  for  confinement  purposes,  stained  with  blood 
and  amniotic  fluid,  is  liable  to  conrev  infection.  In  eveiy  case  of 
labor,  whether  in  hospital  or  private  practice,  the  hands  and  foTeanm 
should  be  freely  bathed  in  a  carbolic  solution  before  making  a  raginal 
examination.  A  nail-brush  shonld  form  a  part  of  the  ordinary  ob- 
stetric e^juipment.  Frequent  examinations  during  labor  should  be 
avoided.  All  instruments  employed  during  or  subsequent  to  confine^ 
ment  should  be  carefully  disinfected.  In  prolonged  labors,  in  cases 
of  dystocia,  aud  where  the  membranes  have  ruptured  and  the  f<etns  is 
dead,  it  is  a  useful  precaution  after  delivery  to  wash  both  uterus  and 
vagina  with  warm,  carbolized  water.  In  hospitals  the  woman  should 
be  bathed  before  entering  the  lying-in  ward,  and  the  vagina  should  be 
disinfected  with  carbolic  acid  both  before  and  immediately  after 
labor. 

In  the  puerperal  period  the  warm  carbolized  douche  stimulates 
uterine  retraction  and  promotes  the  ra])id  healing  of  wounds  in  the 
vaginal  canal :  in  hospital  practice  it  possesses  the  additional  advan- 
tage of  preventing  the  accumulation  of  putrid  albuminoid  matters  in 
the  air.  In  private  practice  the  patient  should  employ  a  new  syr- 
inge :  in  hospitals  every  woman  should  be  suj»plied  with  a  glass  tube 
to  be  attached  to  the  irrigat<»r.  When  not  in  use  these  tubes  should 
be  immersed  in  carbolic  acid.  The  stream  injected  into  the  vagina 
should  be  continuous,  like  that  furnished  by  the  fountain  syringe. 
With  my  hospital  patients,  in  place  of  cloths  to  the  vulva,  I  have 
been  in  the  habit  of  using  oakum.  By  soaking  the  latter  in  a  solu- 
tion of  carbolic  acid,  the  vulva  is  surrounded  by  an  antiseptic  atmos- 
phere. 

Pedantic  as  these  direction?  may  seem,,  they  are  justified  by  cxi>eri- 
ence.  and  the  carrying  out  of  the  details  given  easily  becomes  a  matter 
of  habit.  That  by  such  precautions  puer|)eral  fever  is  destined  to  Ix^ 
erased  from  the  list  of  dangerous  diseases  attacking  the  woman  in 
childlx><l  is  saying  more  than  is  warranted.  Xevertheless,  it  is  true 
that  a  physician  ought  never  to  lose  the  sense  of  i>ersonal  resptinsibihty 
for  its  occurrence.  Indeed,  pueri>eral  fever  ought  to  lie  regarded  as  a 
l)reventable  disease,  and  an  attack  as  the  evidence  that  some  source  of 
danger  has  been  overlooked,  though,  owing  to  the  imperfection  of 
our  knowledge,  it  may  easily  hap|>en  that,  even  with  the  keenest  scru- 
tiny, the  i^recise  cause  in  an  individual  case  may  escape  detection. 
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The  Theatment  of  Puerperal  Fever. 

When  the  septic  germs  characteristic  of  putrid  infection  have  once 
itered  the  blood  thev  are  beyond  tbe  reach  of  the  physician.  Ex- 
ipt,  however,  in  cases  of  acute  septicaemia,  where  tlie  quantity  of 
pui8on  introduced  at  the  outset  is  excessive,  the  patient  ralHes  from 
the  immediate  shock,  and,  provided  no  fresh  pyrogenic  material  finds 
its  way  into  the  gystt>m.  recovery  is  to  be  antici}»ated. 

The  indications  fyr  treatmeut  are,  therefore,  to  neutralize  the  puer- 
peral poison  at  the  point  of  production,  in  order  to  prevent  its  causing 
further  mischief,  and  to  adopt  measures  calculated  to  enable  the  pa- 
tient t^>  t.<jlentto  xtn  jiresence,  when  once  absorbed,  until  it  is  either 
eliminated  or  loses  its  harmful  properties. 

Toward  the  fultillment  of  the  first  indication  it  is  to  be  recom- 
mended that,  in  every  case  of  fever  of  puerperal  origin,  the  vagina  be 
cleansed  with  a  two-  to  thrt'C-per-cent,  solution  of  carbolic  acid  every 
four  to  six  hours.  The  douclio  in  itself  is  absolutely  harmless.  In 
most  cases  tlie  infection  slurta  from  the  wounds  of  the  vagina  and  of 
the  cervix.  Then,  too,  the  tendency  of  the  secretions  to  stagnate  in 
the  vaginal  cul-de-mr.  batiiing  as  they  do  tiie  cervical  portion,  is  a 
prolific  source  of  septic  trouble.  In  all  but  the  mildest  cases  the  vagi- 
nal orifice  should  be  examined  with  reference  to  the  existence  of  puer- 
peral ulcers.  All  necrotic  patches  should  be  touched  with  hydrochloric 
acid,  with  a  ten-per-ceut.  solution  of  carbolic  acid,  or,  what  I  person- 
ally prefer,  a  mixture  coniiwsed  of  equal  parts  of  the  solution  of  the 
persulphate  of  iron  and  the  compound  tincture  of  iodine.  The  latter 
acts  as  a  powerful  antiseptic,  while  the  former,  by  corrugating  the  tis- 
sues, closes  tlie  lyrn]iliatics  and  shut*  up  the  portals  through  which  the 
septic  germs  penetrate  into  the  system. 

Intra-utcrine  injections  should  be  resorted  to  witli  extreme  circum- 
q)ection.  Unless  the  infection,  which  is  more  rarely  the  case,  pro- 
ceeds from  the  uterine  cavity,  they  are  unnecessary.  In  circumscribed 
inflammations,  where  the  morbific  ^xjison  loses  its  virulence  at  a  short 
<li8t^ince  from  the  puerperal  wound,  they  are  often  injurious.  I  make 
this  statement  as  an  unwilling  wituess,  for  the  practice  of  local  disn- 
fection  is  in  accord  witli  my  inmost  theoretical  convictions.  It  cer- 
tainly seems  rational  to  treat  the  uterus  as  one  would  any  other  pus- 
■ecreting  cavity.  The  procedure  is  warmly  advocated  by  Fritsch, 
Schulein,  Richter,  Langenbueii.  and  Schroeder,  as  a  prophylactic 
against  pner^x-ral  affections,  C.  Braun,  however,  with  his  vast  oppor- 
tunities for  judging  obstetrical  questions,  writes,  with  reference  to 
this  :  •*  We  must  protest  against  injections  made  by  physicians  into 
the  uterine  cavity.  Such  meddlesomeness  is  more  likely  to  do  harm 
than  goful."  This  corresponds  with  my  own  experience.  Frequently, 
at  the  hospital,  I  have  had  occasion  to  witness  cases  where  the  patient's 
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condition  was  plainly  aggravated  by  injections  admiuisteml' 
teinjiered  zeal  by  nifmbers  of  tlie  house  staflf.  Accidents,  sucli  as  con- 
Tulsioua,  shock,  and  carbolic-acid  poisoning,  have  been  re|X)rted  bj 
others. 

This  caution  is  not,  however,  intended  to  discourage  the  employ- 
ment of  intra-uterine  antisepsis  in  cases  where  it  is  strictly  indicated. 
Thus,  it  would  be  folly,  in  a  fever  due  to  the  decomposition  of  placen* 
tal  dibris,  of  shi-eds  of  decidua,  of  strips  of  membrane,  or  of  retained 
coagula.  or  in  diphtheritis  of  the  mucous  membrane,  to  treat  the  gen- 
eral symptoms,  and  neglect  the  local  cause  of  difficulty.  In  a  spocific 
case  it  may  prove  difficult  to  decide  as  to  the  correct  course  to  pnrsui?. 
In  general,  however,  it  may  be  stated  that  it  is  proper  to  wash  out 
entire  length  of  the  genital  canal  when  fever  follows  prolonged  ojy 
tions  conducted  within  the  uterine  cavity,  or  the  birth  of  a  de*<I 
foetus  ;  and  in  cases  of  fever  associated  with  a  fetid  discharge  which 
persists  in  spite  of  the  vaginal  douche,  with  the  presence  of  xecug- 
nizable  portions  of  the  ovum  or  its  dependencies  in  the  lochia,  with 
the  repeated  discharge  of  decomposed  coagula,  or  with  a  large,  flabbv 
uterus. 

The  operation  of  cleansing  the  uterus  should  be  conductfd  wiiii  me 
most  scrupulous  care.  The  syringe  employed  should  produce  u  con- 
tinuous and  not  an  inten-U])ted  stream,  and  all  air  should  be  exfielled 
from  the  pipe.  Tlie  tube  to  be  ijnj«sed  through  the  cervix  should  be 
of  glass,  of  the  size  of  the  little  linger,  and  bent  somewhat  to  conform 
to  the  pelvic  curve.  A  two-per-cent.  solution  of  earboiic  acid  should 
first  be  injected  into  the  vagina,  by  way  of  precaution  against  convey- 
ing septic  materials  into  the  uterus.  The  introduction  of  the  tube 
should  be  made  with  the  guidance  of  two  fingers  passed  through  tlie 
external  os.  But  slight  force  is  rerjuisite  to  reach  the  ring  of  Baudl. 
It  is  neither  necessary  nor  desirable  to  push  the  tube  to  the  fundas. 
The  carbolized  fluid  injected  should  be  tepid,  and  of  the  strength  of 
two  to  three  drachms  to  the  \n\\t.  It  should  be  introduced  very  slowly, 
and  pains  should  be  taken  to  insure  its  unim])eded  escape,  which  can 
usually  be  aecomjdished  by  pressing  the  anterior  wall  of  the  cervix 
forward  by  means  of  the  glass  tube.  Langenbueh  recommends  secur- 
ing permanent  drainage  by  leaving  a  bit  of  rubber  tubing  in  the  cer- 
vical canal,  a  plan  coneeniing  the  merit/s  of  which  I  am  not  able  to 
speak  from  experience.  The  tube  is  said  to  be  well  tolerated,  and  to 
possess  the  advantage  of  enabling  subsecpient  injections  to  be  per- 
formed without  disturbing  the  patient. 

In  many  cases  the  results  of  intra-uterine  treatment  ore  very  strik- 
ing. Often  the  temperature  falls  notably  within  an  hour  or  two  vi 
the  operation.  This  result  is,  however,  rarely  permanent.  UsouDy 
the  fever  recurs,  and  the  operation  has  to  be  rei)eated.  The  patteut 
should  be  carefully  watched,  and  with  the  first  sign  of  returning  dan- 
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got  the  injection  should  be  roiXHatt^d.  Two  to  three  injectioiiB  may 
thus  be  called  for  in  twenty-four  hours,  and  they  may  require  to  be 
continued  for  a  week.  Still  by  the  means  indicated  a  certain  pretty 
large  proportion  of  women,  seemingly  destined  to  destruction,  in  the 
end  make  favorable  recoveries. 

Of  the  symptoms,  the  first  in  order  which  calls  for  treatment  is 
usually  the  jjeritoneal  pain.  It  is,  as  we  have  seen,  commonly  of  a 
luncinuting  character,  and  is  associated  with  hurried  breathing  and 
extreme  frequency  of  the  pulse.  So  soon  us  the  pain  is  once  fairly 
under  control,  the  violence  of  the  onset  begins  to  abate.  It  should  be 
met,  therefore,  by  the  hyr^oderniic  injection  of  from  one  sixth  to  one 
third  grain  of  morphia  in  solution.  The  aood^Tie  action  should  be 
maintained  by  doses  administered  by  the  mouth  in  quantities  and  at 
intervals  suited  to  the  severity  of  the  ca*e.  The  most  inijiortunt  ol>- 
ject  to  be  secured  is  freedom  from  spontaneous  pain.  It  is,  moreover, 
good  practice  to  punh  the  opiate  until  pain  elicited  by  pressure  is  like- 
wise controlled,  provided  it  con  be  accomplished  without  prodticing 
narcosis.  In  susceptible  j)atients.  and  in  localized  inflammations,  the 
quantity  required  may  not  be  very  great,  while  in  acute  general  peri- 
tonitis the  tolerance  of  the  drug  exhibited  by  puerpei-al  women  is 
sometimes  extraordinary.  Thus,  a  patieut  of  Professor  Alonzo  Clark 
took  the  equivalent  of  934  grains  of  opium  in  four  days  ;  a  patient  of 
Professor  Fordyce  Barker  13,900  drops  of  Magendie's  solution  in  eleven 
days ;  and  one  of  my  own,  at  the  Maternity,  the  equivalent  of  over 
1,700  grains  of  opium  in  seven  days.*  In  this  latter  instance  the  ])B- 
tient  was  to  all  appearance  moribund  when  the  treatment  was  begun. 
Thus,  the  features  were  pinched,  the  face  was  drawn,  the  pupils  were 
dilated,  the  finger-tips  were  blue  and  cold,  the  respirations  were  rapid, 
and  the  pulse  wb.s  scarcely  perceptible.  In  this  condition  the  large 
doses  of  opium  did  not  produce  narcosis,  but  were  followed  by  restora- 
tion of  the  circulation,  by  normal  breathing,  and  by  the  dieappeurance 
of  the  symptoms  of  shock.  Any  attempt  to  relax  the  treatment  was 
at  once  succeeded  by  a  recurrence  of  the  alarming  symptoms.  At  the 
expiration  of  the  disease  the  opium  was  discontinued  abruptly  without 
detriment  to  the  patient. 

In  contrast  to  cases  of  acute  peritonitis,  an  extreme  susceptibility 
to  opium  is  often  observed  in  the  pyaemic  variety.  Here  opiates  seem 
to  me  rarely  to  do  good.  They  do  not  hinder  the  migralions  of  the 
round  bacteri.a,  there  is  rarely  pain  to  relieve,  and  I  have  sometimes 
thought  that  their  administration  was  simply  the  addition  of  a  sec- 
ond jwison  to  the  one  which  already  was  overwhelming  the  nervous 
system. 

In  pelvic  peritonitis,  in  the  course  of  forty-eight  hours  plastic  exn- 

*  The  details  of  ihi«  ctt«u  have  t>«cn  reported  in  the  "  Aid.  Jour,  of  ObsL,"  Oct.,  18W), 
p.  M4,  by  Dr.  F.  M.  Welles,  who  oouducted  the  administration  of  the  opium. 
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ilation  is  thrown  out  and  tlio  pain  to  a  great  cxtcjit  subsides, 

this  time  very  moderate  doses  of  opium,  as  a  rule,  are  needed  to  rnakt; 

the  patient  comfortable. 

In  France,  leeches  applied  to  the  abdomen  are  much  used  as  a 
means  of  relieving  peritoneal  Bcneitivoness.  That  thev  do  tljis  i»  be- 
yond question.  Tlieir  disnse  in  this  country  ia  due  probably  moro  to 
popular  prejudice  than  to  their  inellicacy. 

In  tile  beginning  of  an  attack  a  turpentine  stupe  to  the  abdomen  is 
a  source  of  comfort  to  ninny  women,  while  the  sharp  cnuntcr-irritJitioQ 
exercises  possibly  a  favorable  inilueuce  upon  the  course  of  the  disease. 
At  a  later  period  I  commonly  employ  flannels  wrung  out  in  water,  and 
covered  with  oil-silk  to  prevent  speedy  evaporation.  It  is  an  old  expe- 
rience that,  in  the  beginning  of  a  pueri>eral  fever,  the  provocation  of 
loose  8tfx>l8  by  purgatives  \s  frequently  followed  by  a  fall  in  the  tem- 
perature and  a  great  improvement  in  the  patient's  condition.  The 
result,  however,  is  far  from  uniform,  as  in  (it bereaves  those  artificial 
diarrha>!is  have  a  tendency  to  aggravate  the  ])eritoncal  symjitoins. 
Owing  to  this  uncertainty  in  their  action,  purgative  remediejj  should 
be  administered  with  caution,  not  from  any  theory  as  to  their  elimina- 
tlve  powers,  but  because  of  the  ascertained  existence  of  fecal  accamu- 
lution.  In  jjelvic  inllammations,  cavStor-oil  in  two  to  three  LablesiKioD* 
ful  doses,  or  five  to  ten  grains  of  calomel  rul»beii  upwitl)  twenty  grainK 
of  bicarbonate  of  sodium,  as  recommended  by  Professor  Barker,  may 
Ix?  given  when  thus  indicated.  After  the  bowels  have  once  been  fretjd, 
however,  fhe  purgative  should  not  be  repeated.  In  coses  of  intt^nse 
loeal  ifiHamnvution,,  and  in  general  peritonitis,  eacmata  should  aloM^ 
be^m ployed  for  the  removal  of  constipation.  ^^| 

JEvery  increase  of  body-heat  is  associated  with  rapid  tiR3ne-wafie» 
with  enfeebled  heart-action,  and  with  exhau.stion  of  the  ncrve-centea. 
Since  the  modern  recognition  of  the  deleterious  effects  of  high  tOTa- 
peratures /jtT  se,  antipyretic  remedies  in  place  of  the  old-time  cardiac 
sedatives  have  come  to  play  the  leading  role  in  (he  treatment  of  fercni. 

Of  internal  antipyretic  agents  quinine  enjoys  a  deservedly  high  re- 
pnte.  In  the  remitting  forms  of  fever  it  may  be  administered  in  fire- 
grain  doses  at  intervals  of  four  to  six  hours.  Given  thus  in  medium 
doses  it  moderates  the  fever,  diminishes  the  sweating,  and  in  most 
patients  lessens  gastric  and  intestinal  disturbances,  lu  continued 
fevers  it  should,  on  the  contrary,  be  given  in  a  single  dose  large  enough 
to  procure  a  distinct  remission.  By  making  a  break  in  the  febrile 
symptoms,  if  only  of  a  few  hours'  duration,  a  retanhition  of  the  dt*- 
structive  processes  is  accomplished.  At  the  first  administration,  twen- 
ty to  thirty  grains  may  be  given.  In  favorable  cases  the  temperafctirp 
falls  in  the  course  of  a  few  hours  below  101".  When  the  hijrh  inm- 
pemture  is  only  temporarily  held  in  check,  at  tlic  end  of  t\  ir 

hours,  if  all  symptoms  of  cinchonism  have  disappcarcil.  tlu  l- 
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should  be  rejieated.  If  the  doses  mentioned,  given  in  the  manner 
prescribed,  produce  no  perceptible  efifect  upon  the  fever,  their  continu- 
ance may  be  regarded  as  unnecessary. 

C.  Brann  and  Richter  sjoeak  favorably  of  the  action  of  ailieylato 
of  sodium.*  It  possesses  antipyretic  properties,  though  in  a  less  degree 
than  quinine.  It  is,  however,  ra])idly  absorbed,  circulates  through  all 
the  parcnoliytnatous  organs,  and  finally  is  discharged  unchanged  in 
the  urine.  It  is  ^aid  by  Binz,  in  small  doses,  to  hinder  the  action  of 
the  disease — producing  fermentjj,  while  it  leaves  untouched  the  normal 
ferment*  of  the  organism.  It  is  of  sjwcial  service  where  quinine  is  not 
well  tolerated,  or  when  given  fifteen  to  twenty  grains  at  a  time  every 
four  to  six  hours  as  an  adjuvant  to  large  single  doses  of  quinine.  The 
remedy  should  be  continued  until  all  traces  of  febrile  disturbuiice  have 
disappeared. 

A  more  powerful  remedy  than  salicylic  acid,  where  quiuiae  has 
failed,  is  the  Warburg's  tiiieturo.  Some  patients  find,  however,  that 
it  is  Bomewliat  dilfieult  to  ret^iin  upon  the  stomach. 

Not  many  years  ago,  owing  to  the  encomiums  of  Professor  Fordyco 
Barker,  f  the  tincture  of  veratrum  viride  was  in  great  favor  in  puer- 
peral fever  as  a  means  of  reducing  the  excited  pulse  of  inllammation. 
The  plan  recommended  wjus  to  administer  five  drops  hojirly,  in  con- 
jiiuetiou  nsually  with  morphia,  until  the  pulse  was  brought  down  to 
To  or  80  beats  to  the  minute.  If  the  pulse  had  once  been  reduced,  then 
three,  two.  or  one  drop  hourly  would  be  found  sufficient  to  control  it. 
Vomiting  and  collapse  from  ita  itse  were  no  cause  for  alarm,  as  they 
were  k'nii)orary  symptoma,  and  were  followed  by  a  fall  of  the  pulse  to 
30  or  40  a  minute,  which  was  rather  of  favorable  prognostic  signifi- 
cance. In  the  rapid  pulse  of  exhaui^tion,  however,  veratrum  should 
not  be  given.  Since  the  introduction  of  the  thermometer  into  prac- 
tice, the  reduction  of  the  pnlse  by  veratrum  has  been  found  to  be  aeso- 
iatx'd  with  a  fall  in  the  temperature  of  the  body.  Of  late,  however, 
eratrum  has  gone  rather  out  of  vogue,  not  because  it  is  not  a  vt-ry 
effective  agent,  but  because  its  administration  is  an  art  to  be  ac- 
quired, and  can  not  safely  be  intrusted  to  an  unskilled  assistant, 
'i  nen,  t^jo,  in  the  last  ten  years,  there  has  grown  Uft  a  better  acquaint- 
ance with  less  dangerous  remedies. 

Brauu  recommends  in  severe  ca^s,  where  quinine  alone  is  without 
offeet,  to  give  in  addition  from  twelve  to  twenty-four  grains  of  digi- 
iilis  in  infusion  per  diem  until  its  si>ecific  action  is  produced.     Unlike 
erutrum,  digitalis  effects  a  permanent  sktwing  of  the  heart.     By  pro- 
longing the  cardiac  diastole  and  contracting  the  arterioles,  it  allows 
the  left  ventricle  to  fill,  restores  the  arterial  tension,  diminishes  cor- 

*  Rtarmt,  "  TTcher  intrauterine  Id joctioncn,"  etc.,  "  Ztschr.  f iir  Geburteb.  uod  Gy- 
nwk.,"  Bd.  ii.  Heft  I,  p.  146. 

t  F.  liAjuun,  "  The  PuerpenU  Diseaws,"  p.  847. 
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respondingly  the  intra-venoua  pressure^  and  promotes  jiI 
tendency  to  produce  gastric  disturbances  and  the  di?i ; 
ita  safety  have  prevented  its  becoming  popular  in  practice. 

Alcohol  as  an  adjuvant  to  treatment  is  indicated  in  »n 
whether  quinine,  or  salicylic  acid,  or  veratrum  be  simultaneouslj  «9ii- 
ployed.  It  fitiraulatea  and  snst^ina  the  heart,  it  retards  tiasae-wasto, 
and  is  in  itself  an  antipyretic  of  no  mean  value.  Usually  1  give  it  im 
conjunction  with  quinine,  one  or  two  teaapoonfaU  hourly  of  ettbtf 
whisky,  mm,  or  brandy,  in  acconlance  with  the  recomnu*;i'  "  ^4 
Breisky.*     But  many  years  before  I  had  learned  from  my  1.  .<>• 

feasor  Barker  that  the  specific  influence  of  veratrum  was  in  manr 
cases  not  obtained  until  the  use  of  alcohol  was  combined  with  it. 

The  antipyretic  action  of  drugs  is  probably  due  for  the  mrjet  part 
to  some  direct  influence  they  exert  upon  the  oxygenation  of  the  ti^ 
sues.  Of  course,  the  less  the  fire  the  less  the  heat.  It  is  well,  how- 
ever, to  support  their  internal  administration  by  the  external  employ- 
ment of  culd.  Cold  owes  itd  etfect  in  fevers  partly  to  the  abstraetiun 
of  heat  from  the  body-surface,  and  in  a  still  more  important  dejrree 
to  the  impression  which  it  produces  upon  the  nervous  system. 

In  healthy  persons  the  action  of  cold  is  to  increase  the  conKtirup- 
tion  of  oxygen  and  the  production  of  carbonic  acid.  The  additional 
heat  thus  generated  renders  it  possible  to  sustain  the  vicis)<itudes  of 
climate.  In  fevers  the  primary  effect  of  cold  is  similar  in  chanicter. 
Its  main  therapeutical  action  is  derived  from  its  secoudary  iuflaencc 
upon  the  nerve-center  which  regulates  the  body-heat.  If  the  cold 
employed  he  sufficiently  intense  or  sufficientl}'  prolonged,  there  fol- 
lows, not  always  immediately,  but  in  the  course  of  an  boor  or  two,  a 
marked  lowering  of  the  temperatui"e,  which  can  only  he  accounted 
for  by  afjfiumiiigaii  iridireot  iufluenceetcrted  through  the  synijiathetie 
nerve  and  the  modulhi  oblongata.  This  peculiarity  renders  the  exter- 
nal application  of  cold  a  most  valuable  addition  to  the  therai>eutioal 
resources  available  in  fevers. 

In  cases  of  irmderute  severity,  frequently  sponging  the  patient  with 
cold  water  will  be  found  to  be  a  grateful  practice.  An  ice-cap  to  tjie 
head,  where  the  blood  lies  near  the  surface,  will  oft^n  affect  the  en- 
tire temperature  of  the  body.  From  immemorial  times  it  has  K^n 
employed  to  control  delirium  and  promote  sleep.  An  ice-bag  placed 
over  the  inguinal  region  i.s  locally  beneficial  to  deep-seated  pelHo 
inflammations,  and,  according  to  C.  Braun,  is  capable  of  effecting  a 
rapid  fall  of  temperature.     Ice-cold  drinks  should  be  freely  allowed. 

Schroeder  recommends  a  pornument  stream  of  cold  water  in  th« 
uterine  cavity  by  means  of  a  large  irrigator  and  a  drainage-tube  ;  oth- 
ew  advise  cold  rectal  injections  maintained  for  long  periods  with  the 
aid  of  a  tube  with  a  double  current. 

♦  BmasKV,  "Ueber  Alcohol  und  Chinin-bchanJlung,"  Bern,  1876. 
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In  fevers  of  great  violence,  the  syst^'raatic  application  of  cold  by 
moans  of  baths  or  tlio  wet-pack  is  cajiable  ia  some  cases  of  rendering 
importiint  service.  The  temi»ratnre  of  the  bath  should  range  from 
70°  to  80°.  Its  duration  ehnuld  not  exceed  ten  minutes.  The  pa- 
tient should,  when  removed  to  the  bed,  be  wrapped  in  a  sheet  with- 
out drying,  and  should  bo  comfortably  covered.  In  employing  the 
wet-pack,  two  bods  should  be  placed  side  by  side.  Tlie  body  and 
thighs  of  the  patient  should  bo  wrapped  in  a  sheet  wrung  out  in  cold 
water,  and  be  allowed  to  remain  in  the  pack  from  ten  to  twenty  min- 
utes. As  the  sheet  Incomes  heated  the  patient  should  be  placed  in  a 
fresh  one  upon  the  second  bed,  and  tlie  transfers  should  be  continued 
until  the  desired  fall  of  temjwrature  is  elTecteil.  Jirann  claims  that 
four  packs  are  equivalent  in  action  to  one  full  bath- 
Both  these  methods  are,  however,  open  to  the  objection  that  they 
can  not  be  carried  out  without  considerable  disturbance  of  the  pa- 
tient, a  point  of  no  small  importance  in  ea»es  of  peritonitis,  Dr.  G. 
B.  Kibbie  has.  invented  a  fever-cot  which  obviates  the  ordintiry  difli- 
culties  of  this  mode  of  treatment.  The  cot  is  covered  with  "a  strong, 
elastic  cotton  netting,  mnnufnctured  for  the  puriKvse,  through  which 
water  readily  passes  to  the  bottom  below,  whicli  is  of  rubber  cloth  so 
adjusted  as  to  convey  it  to  a  vessel  at  the  foot."  Professor  T.  0. 
Thomas,*  who  has  employed  this  apparatus  extensively  to  reduce  high 
tem{>oratures  after  ovariotomies,  explains  as  follows  the  modus  ope- 
randi : 

Upon  t}iis  cot  a  futUcd  blanket  is  laid,  bo  as  to  protect  the  patient's  body 
in  cntti'ig  by  the  conl*  of  tlic  netting,  and  at  one  oiid  ia  pliued  u  pillow  cov- 
1  witii  Iudiii-rul>t)t>r  dotii,  and  a  fulded  siit'ot  is  Inid  across  tiie  middle  of  iho 
cot  about  two  tliirdd  of  it«  extent.  Upon  tliis  the  patient  is  now  laid,  her  cloth- 
ing is  lifted  up  to  the  iiriiipit^,  and  die  body  envuloped  by  tlie  folded  sheet, 
which  extend:^  from  the  uxilite  to  a  little  below  the  trochanters.  The  leg«i  are 
covered  by  Hannel  drawers  and  tbo  feet  by  wnrm  woolen  .<»tockings,  and  agaiuat 
tho  soles  of  tlie  latter  bottles  of  warm  water  are  placed.  Two  blankets  ure  then 
placed  over  her,  and  the  ajjplicntion  of  water  is  made.  Turning  the  blaiikotji 
down  below  the  pelvis,  the  plivr^it-ian  now  takes  a  large  pitcher  of  water,  at 
from  7.1*  to  wo',  and  pmirs  it  gently  ov<«r  the  shcL-t.  This  it  saturates,  and  then, 
percolating  the  network,  it  is  caught  by  the  India-rubber  apron  beneath,  and, 
running  down  the  gutter  formed  by  this,  is  received  in  u  tub  plticed  at  its  os- 
trenijty  for  that  purpose.  Water  at  higlier  or  lower  degrees  of  heat  than  this 
may  bo  nsed.  As  a  nile,  it  is  l>etter  tu  begin  with  a  iiigb  tenjperaturc,  85%  ot 
even  SO",  and  gradnally  diminisii  it. 

The  patient  now  lies  in  a  thoroughly  soaked  sheet,  with  warm  bottles  to 
her  feet,  and  is  covered  up  carefully  with  dry  hlnnket*.  Neither  tho  portion  of 
tbo  thorax  .ibove  the  shoalders  nor  the  inferior  extremities  are  wet  at  nil.  Tbp 
iter  is  ap|ilied  only  to  the  trunk.  The  lirst  etfect  of  the  iiflusiun  is  often  to 
tevate  the  temperature,  a  fact  noticed  by  Currie  himself;  but  the  next  aiTusion, 

*  Thomas,  "The  Most  Efibctiml  Method  of  controlling  the  High  Tempcraturo  occur- 
ring after  Ovariotomy,"  "  N.  Y.  Med.  Jour.,"  August,  1S78. 
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practiced  at  the  cml  of  an  Imur.  pretty  surely  brings  it  down.  It 
pour  water  at  a  inixlcrate  degree  of  coldness  over  the  surface  for  ten  or  6 
Diinntes,  tJian  to  puiir  a  redder  fluid  for  a  Blmrter  time.  The  tvutvr  aJuwIr 
poured  rohs  the  body  of  heat  more  surely  than  when  usied  in  the  other  muj. 
The  water  collected  in  tlie  tub  at  the  foot  of  tlie  bed,  having  passed  over  the 
body,  is  uitaally  S'  ur  10°  warmer  than  it  was  when  poured  from  tJ>e  pltchnr, 
On  one  occasion  Dr.  Van  Vurst,  my  assistant,  tella  me  that  it  had  gained  12". 

At  tlie  end  of  every  hour  the  result  of  the  atfunion  is  testt>d  by  the  tbur- 
mometer.  and  if  the  temperature  has  not  fallen  ani»ther  affnsion  i.s  practiced,  and 
this  is  kept  up  until  the  tetupernture  comes  down  to  lOO*",  or  even  letw. 

It  must  he  aj)preriated  lhnt  tlio  patient  lioa  constantly  in  n  cold  wet  »bMi; 
but  this  never  becomes  a  fomentation,  for  the  reason  that,  oa  soon  as  it  ubstrada 
from  the  body  sutbcient  heat  to  do  so,  it  is  again  wet  with  cold  water  and  g(M» 
on  still  with  its  work  of  heat-abstraction.  1  have  kept  patients  ui>oo  tlita  oat 
enveloped  in  the  wet  sheet  for  two  and  throe  weeks,  without  diwotnfort  to  tljon 
and  with  the  mo^t  marked  control  over  the  degree  of  aniinid  heat.  Ordinarily, 
after  the  temperature  has  come  down  to  W  or  100°,  four  or  dv«  Uuura  will  pu*. 
before  afTusioci  again  becomes  neces-sary. 

Since  reading  this  account,  I  have  made  a  good  many  trials  of  ti»e 
method  npon  puerperal  wonit-n,  and  have  not  found  that  it  agrees  with 
all  in  an  {'(jurtl  degrt'O.  In  some  instances  tlie  affusion.*  have  Itt'on  fol- 
lowed, ill  spite  uf  hot  bottles  to  the  feet  and  the  administration  of 
stimulants,  by  such  a  degree  of  depression  and  impainnent  of  cardMO 
force,  an  shown  by  the  pereistent  coldness  of  the  extremities,  that  it 
has  he<"n  •  necessary  to  discontinue  them.  On  the  other  hand,  I  can 
look  linck  upon  cases  apparently  so  desperate  that  the  condition  of  the 
patients  Wiw  looked  upon  as  hopeless,  wliero  they  proved  the  uteun-n  of 
saving  life  as  by  a  miracle.  Of  course,  the  difference  dc|3ends  upoo 
whetiier  the  high  temperature  is  the  sole  cause  of  the  i'  ■![>- 

lojiis,  or  whotljer  tliu  latter  Jire  in  part  due  to  blood  n  <! 

secomhiry  ehunge.s  in  the  parenchymatous  organs. 

It  is  hardly  necessary  to  state  that,  in  puerperal,  as  in  otliti  itMr?, 
the  patient's  strength  requires  to  be  sustained,  and  the  waste  of  tissue 
to  be  repaired,  as  far  sis  possible,  by  the  regulut^id  administration  of 
liquid  food,  as  milk  and  beef-tea,  in  such  quantities  as  cun  be  bome 
by  the  stomach,  and  at  one  tt»  two  hours  intervals. 

In  the  treatment  of  encysted  jHTitoneal  effusions,  and  in  inflamma- 
tory exudations  into  the  pelvic  and  adjacent  cellular  tisstte,  after  tha 
acute  symptoms  have  subsided,  the  attention  should  be  directed  to  the 
afternoon  fever,  and  to  promoting  the  assimilation  of  food.  So  sooo 
as  the  sweating  and  fever  are  checked,  the  absorjition  of  the  plastic 
materials  begins.  The  mont  imjiurtant  agents  for  accomplishing't.hw 
object  are  quinine,  in  moderate  doses,  combined  with  some  form  of 
alcohol  and  with  tepiil  sponging.  Dee[>seated  pain  in  the  iliac  rogion 
18  best  relieved  by  a  large  blister  upon  the  side,  over  the  point  where 
the  tx-Uiderness  is  felt.    Prolonged  rest  in  bed  should  be  enjoirn'il.    Even 
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after  coiivaloscenco  is  well  advanced,  so  long  as  the  exudation  remains 
unabsorbe<i.  the  rcsumjjtion  of  household  duties  is  pretty  certain  to  be 
followcfl  l)v  a  relapse  or  by  the  development  of  a  chronic  condition  of 
a  moat  intractable  description.  The  sooner  the  patient's  stomach  can 
he  got  to  digest  and  absorb  beefsteak  and  iron,  the  more  sjKJedy  will 
1x3  fjer  recovery. 

In  pelvic  exudations  the  hot  vaginal  douche,  warm  baths,  and 
the  application  of  flannels  wrung  out  in  water  to  the  Hbdomen  aid  in 
diminishing  the  local  pain  and,  perhaps,  in  causing  a  disappearance 
of  the  tumor.  The  action  of  mercurials  or  of  iodide  of  potassium  in 
nieUiiig  away  plastic  intlammatory  materials  is  sometimes  very  strik- 
ing, 'out  more  frequently  they  either  du  no  good,  or  else  do  harm  by 
disturbing  the  digestion. 

If  fever,  chills,  and  sweating  announce  the  presence  of  pus,  (he 
most  careful  exploration  should  he  made  to  determine,  if  jwssible,  the 
scat  of  suppuration.  It  is  of  great  advantage  to  treat  jMilvic  abscesses 
as  abscesses  are  treated  elsewhere  in  the  body.  If  the  redness  of  the 
skin  above  Poupart's  ligament  indicates  a  tendency  to  point  in  tlmt 
direction,  an  a-spirator-needle  should  be  introduced  to  make  sure  of 
the  diagnosis.  If  the  sac  is  near  the  surface,  a  free  incision  should 
be  made,  and  the  jius  should  be  allowed  to  escape.  In  many  cases 
I  make  these  incisions  three  to  four  inches  in  length.  The  red- 
ness of  the  external  skin  ninkes  it  certain  that  the  abscess  has  be- 
come adherent  to  the  abdominal  wall,  and  that  the  incision  con- 
sequently will  not  communicate  with  the  peritonaeum.  After  the 
ahsci'ss  hna  hecn  opened,  it  should  be  cleansed  twice  daily,  and  the 
cavity  should  be  filletl  with  oakum.  If  aft*r  a  lime  the  granula- 
tions become  flabby,  Peruvian  balsam  should  be  poured  into  the  sac 
at  each  change  of  the  dressing.  I  can  recommend  this  plan  as  essen- 
tially a  mild  procedure.  With  a  large  opening  for  the  discharge  of 
pus,  the  fever  and  sweating  disappear,  the  appetite  returns,  and  the 
abscess  tills  rapidly  by  granulation.  With  a  small  incision,  hectic  is 
apt  to  ]>er8i8t,  and  the  abscess  to  end  in  the  formation  of  iutermiuu- 
blc  listulip. 

If  softening  and  bagginess,  or  distinct  fluctuation,  indicate  that  the 
pus  can  be  reached  through  the  vaginal  cul-de-xac,  the  aspirator-needio 
should  be  insert<>d  deeply  at  the  suspected  point,  and,  if  a  large  amount 
of  pus  is  detected,  an  incision  should  be  made  with  a  long-handlctl 
bistoury,  using  the  needle  as  a  director,  and  making  the  opening  large 
enough  to  permit  the  introduction  of  a  self-rct^xiuing  Nclaton  catheter. 
The  latter  is  easily  passed  by  means  of  a  uterine  sound  inserted  into 
the  eye  at  the  extremity.  Through  the  catheter,  without  disturbing 
the  patient,  the  pus-cavity  can  be  washed  as  fre^juently  as  required, 
and,  with  drainage  and  cleanliness,  cases  of  the  longest  standing  may 
be  expected  to  recover. 
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Dr.  P.  F.  Mund6  *  has  reported  a  number  of  cases  of  clironic  cl 
acter  where  the  aspiration  of  pus  ha*!  been  followed  by  rapid  absoi 
tion  of  the  intra-pelvic  exudation.    The  presence  of  pus  was  Buspocted 
because  of  a  boggy,  dougljy  feeling  in  the  exudation  tumor. 


CHAPTER  XXXVn. 

PUERPERAL   INBANITT.-PHLEOMASIA    ALBA   DOLEXS.— DISEASES   OF 

THE  BREASTS. 

The  inMinltj  of  pregnancy,  of  childbed,  of  loctotion. — Phlojnnasia  alba  doIen«. — Defective 
milk  setTetion. — fJaloctorrha^a. — Sore  nipples. — Subcutaneous  intlamiaatitm  ol  Ibr 
breast,— Submojuniary  abscess. — ParenchyroatouB  mastitis. — (ialactocclc. 

The  Insanity  of  Pregnancy,  Childbed,  and  Lactatiok. 

When  we  remember  the  marked  perturbation  of  tlie  nervoun  sys- 
tem, in.  even  normal  pregnancy,  from  reflex  causes,  from  disorders  of 
the  digestion,  and  from  depravation  of  the  blood,  it  is  not  stmofiQ 
that  the  same  conditions  which  give  rise  to  moral  ]>erversene«,  to 
the  loss  of  memory,  to  hys^ti'ria,  or  to  hypochondria,  should  likewiw^ 
prepare  the  way  for  the  outbreak  of  the  more  pronounced  forzn^  of 
mental  derangement.  In  character  the  psychical  disturbttnct*  of 
child-bearing  women  do  not  differ  from  thu.se  which  develop  nndcr 
ordinary  circumstances,  but  so  active  are  the  causes  during  the  pcriml 
in  question  that,  of  the  insane  who  crowd  the  public  asylums,  in  one 
eighth,  according  to  Tuke,  the  malady  is  of  puerperal  origin.  In 
many  women  there  exista  in  advance  an  hereditary  disposition  to 
insanity,  the  events  of  pregnancy  and  childbed,  which  are  commonly 
associated  with  the  ultimate  attack,  acting  simply  as  the  sparks  which 
fire  the  mine. 

During  pregnancy  the  prevailing  form  of  mental  disturbance  id 
melancholia,  with  sometimes  a  tendency  to  suicide.  The  prognoj:is  ic 
favorable  when  the  disease  develops  in  the  early  months  and  follows 
physiological  depression  and  hypochondria;  unfavorable  in  -  f- 

tacks  occurring  firt^t  in  the  hitter  half  of  ))regnancy,  or  w i ■ 
nancy  intervenes  in  the  case  of  insanity  previously  existing.    As  a  rule, 
these  j)atient3  can   be  best  cared  for  in  well-regulated  private  inrti- 
tutions,  where  they  are  not  subjected  to  the  good-iuteutioned  expos- 
tulations of  intimate  friends. 

The  pains  of  labor  in  excitable  persons  arc  said  to  give  rise  at  timee 
to  a  transitory  delirium,  but  this  certainly  is  of  very  rare  occurrenc« 


♦  Mcxni^,  "Diagnofiia  and  Treatmcm  of  Obscure  Pelrlo  Abscess',"  eti.,  **Areh,  «f 
Mod.,"  December,  1860. 
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in  these  days  of  anaesthetics.  The  indications  for  treatment  are,  of 
course,  to  relievo  the  pain,  and  to  hasten  the  birth  of  the  child. 

Mania  may  occur  in  any  severe  puerperal  affection.  It  has  been 
obeerrcd  not  only  in  the  various  forms  of  metritis,  but  even,  accord- 
ing to  Winckel,  as  a  result  of  sore  nipples  and  very  i)ainfu]  inlluni- 
mations  of  the  breasts.  The  delirium  in  these  cases  rises  and  falls 
with  the  tluctuationa  in  the  underlying  malady,  and  is  thought  to  be 
dependent  upon  associated  cerebnil  hypersemia.  The  maniacal  mani- 
festations may  consist,  when  there  is  freedom  from  suffering,  of  njtfree- 
able  hallucinations — the  patient  often  singing  or  wearing  on  her  face 
a  rapt  expression  ;  or,  if  the  pain  is  great,  she  may  on  the  other  hand 
e  forms  wljieli  threaten  her,  so  that  in  terror  slic  cries  for  help, 
rings  frum  bed,  and  strips  otf  her  chjthes  in  the  effort  to  escape  the 
source  of  danger.  The  prognosis  depends,  of  course,  upon  tbo  gravity 
of  the  morbid  condition  of  which  the  mania  is  only  a  symptom.  The 
treatment,  with  the  exception  of  dry  cold  to  the  head,  is  that  of  the 
maiu  alTcction. 

Again,  puerperal  mania  may  proceed  from  an  hereditary  predisi>o- 
sition  or  from  diseases  antedating  pregnancy,  in  either  case  the  puer- 
peral state  acting  as  the  proximate  but  not  as  the  fundamental  cause 
of  the  outbreak.  The  attacks  may  be  accompanied  by  erotomania,  by 
njTnphomania,  by  religious  anxiety,  or  by  the  dilire  de  pirrtecution. 
It  may  be  evoked  by  psychical  impressions.  It  occurs  at  an  early 
period  of  childbed,  when  the  strength  is  wasted  by  pain,  excitement, 
or  fever. 

Finally,  puerjieral  mania  may  bo  caused  by  exhausting  losses  of 
blood,  by  intense  pain,  by  eclampsia,  or  by  anything  which  (XJcasions 
cerebral  congestion.  In  this,  the  so-called  idiopathic  form  of  puer|)cml 
mania,  the  attack  is  genenilly  preceded  by  slceplessnoss,  indistinctness 
of  8j)eech,  by  restless  movements,  and  the  refusal  to  take  food.  At 
the  Ix'ginning  of  the  attack  tlio  delirium  is  usually  of  a  noisy  charac- 
ter, the  patients  sereaaiiug,  praying,  or  preaciiing  in  a  declamatory 
fashion  ;  or  they  try  to  get  out  of  bed  and  to  escape  from  the  room  by 
the  doors  or  windows.  Sexual  excitement  is  rare,  the  disposition  to 
atrip  otT  the  night-di-ess  and  expose  the  person  proceeding  not  from 

erotic  impulse,  but  from  a  desire  to  esca|>e  from  soine  fancied 
straint.  Attempts  to  control  these  patients  by  force  are  apt  to  excite 
them  to  renewed  violence.  This  acutei  stage  is  followed  by  melancho- 
lia, characterized  by  weeping,  praying,  and  fears  concerning  the  com- 
mission of  the  unpardonable  sin.  As  a  result  of  the  mental  depression, 
suicidal  tendencies  develop  in  a  considerable  proportion  of  the  cases. 
The  period  at  which  tlie  outbreak  first  attracts  notice  occurs  most  fre- 
quently within  the  lirst  two  weeks. 

The  indications  for  treatment  are  to  check  profuse,  exhausting  dis- 
charges, to  supp<jrt  the  patient's  strength,  and  to  insure  perfect  quiet. 
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With  tlie  first  sipn  of  trouble  the  child  should  1k»  tjikcn  from  the  breast, 
liquid  food  should  be  given  at  frequent  intervals,  care  should  be  taken 
to  kec]»  the  bladder  and  the  rectum  empty,  the  room  should  be  dark- 
ened, and  itri  temperature  ahould  be  re-julatcd.  The  activity  of  the 
skin  slmuld  be  ])romoted  by  means  of  the  sponge-bath.  The  sMcrum 
should  be  watched  and  strapped  with  adhesive  phistvr  if  l>ed-*onj« 
threaten.  Furniture,  pictures,  or  any  articles  which  disturb  the  pn- 
tient  should  he  removed  from  her  sight.  There  is  no  condition  in 
which  trained  nursing  can  do  so  much  toward  ellecting  recovery.  The 
nurse's  duties  are  to  administer  food,  to  see  that  urination  is  rttgiilarly 
performed,  to  keej)  the  patient  covered,  and  to  prevent  her  from  doing 
harm  to  herself  or  others.  Members  of  the  household  M'ho  can  not 
resist  the  impulse  to  show  the  insane  woman  the  folly  of  her  delusiotu 
should  l»  regar<led  as  disqualified  from  entering  the  sick-rooin.  Pa*- 
torul  visil-fi  are  rarely  beneficial.  If  the  patient  becomes  violent,  it  u 
usually  possible  for  the  family  physician  to  obtain  obedience  withoat 
the  exercise  of  restraint  or  force.  So  important  is  the  question  of 
personal  influence  in  the  management  of  puerperal  insanity  that  tiie 
success  of  home  treatment  is  almost  wholly  dependent  upon  the  coutrol 
which  the  physician  has  accjuired  over  the  inorah  of  his  patient  preri- 
ous  to  the  occurrence  of  hor  malady.  Narcotics  do  not  cure,  but  when 
they  ])roduce  a  few  hours  sleep  they  certainly  promote  recovery.  Then* 
is  hardly  one  in  the  entire  list  which  \va&  not,  at  some  time,  done  me 
good  service.  My  preference  is  for  chloral  and  the  bromide  of  potae* 
eium  (aa  gr.  xxx)  in  solution.  :md  administered  by  the  rectnm.  To 
procure  an  effect  from  moderate  doses  it  is,  however,  necessary  that 
the  narcotic  be  given,  not  during  the  i>eriod  when  the  imtit-nt  is  moet 
voluble  and  restless,  but  either  after  she  has  become  quiet*'<I  by  judi- 
cious management  or  during  a  natural  interval  of  calm.  Cold  to  the 
head  is  often  very  ellective  in  relieving  headache  and  cerebral  conges*- 
tion.  If  the  stage  of  exaltation  passes  into  that  of  melancholia,  the 
question  of  continued  hon»e-treatment  becomes  a  serioua  one.  Thu 
mother  sometimes  exhibits  not  only  indifference,  but  even  a  poxiitiw 
dislike,  to  her  child,  which  makes  it  a  risky  thing  to  leave  iheni  uluiMt 
together.  Again,  owing  to  the  suicidal  tendencies  which  often  go 
with  melancholia,  it  never  is  safe  to  allow  the  patient  to  pa«i  out  ol 
observation,  as  is  shown  by  the  following  case  :  A  young  woman  after 
her  first  confinement  had  an  attack  of  mania  for  which  shi»  wus  eeni 
to  a  private  jLsylum.  Shortly  after,  she  wius  removed  by  her  frien<I( 
to  her  own  home.  There  her  sweetness  and  passive  resignation  dis- 
armed suspicion.  One  day,  however,  she  dropped  her  sewing,  pnt  on 
her  hat,  and,  bidding  her  mother  a  plea*tujt  good-by.  walked  quietljr 
down  to  the  river — a  half-mile  away — and  composedly  laid  down  in 
the  shallow  stream  near  the  bank,  so  that  the  water  covered  her  face. 
From  this  positioji  she  was  rescued  by  some  men  who  were  mowing  in 


PULEGUASIA   ALBA    DOLENS. 


ess 


tJt^ld  near  by,  and  by  them  was  carried  insensible  to  her  home.  T}ie 
mat  day  she  wiu?  returned  to  the  asylum,  where  she  soon  made  a  ijood 
recovery. 

The  insanity  of  hictatioii  is  either  the  result  of  cerebral  ana'raia  or 
a  relapse  fmm  u  previous  attack.  It  begins,  as  a  rule,  eix  to  ton 
weeks  after  confinement.  In  most  cases  it  assumes  the  form  of  melan> 
cholia.  The  prognosis  is  good  if  the  disea^jc  is  treated  in  season,  by 
stopping  lactation  and  by  removing  the  debility  upon  which  it  dej^ends. 
In  gcnend,  the  progn<isis  of  puerperal  mania  is  favorable,  more  than 
sixty  jier  cent,  of  the  ctises  ending  in  recovery.  In  private  practice 
the  number  is  probably  much  larger.  During  couvuleseeneo  care 
lould  l)e  taken  to  secure  to  the  patient  rest,  sleep,  nutritious  food, 
id  a  daily  evacuation  of  the  bowels,  and  little  by  little  she  should  be 
brought  back  once  more  to  old  habits  and  the  responsibilities  of  exist- 
ence. 

Phlegmasia  Alba  Dolen8. 

Phlfitjmmw  nlba  dolens  is  the  term  applied  to  a  swelling  of  one  or 
both  lower  extremities,  occurring  usually  between  the  tenth  and  twen- 
tieth day  after  confinement,  and  cliaracterized  by  pain,  tension  of  the 
.ikin.  and  a  milk-like  whiteness  of  the  surface.  Owing  to  its  color 
«nd  its  snpi>ospd  origin,  it  has  received  the  popular  name  of  milk-ley. 
Phlegmasia  is  an  affection  of  the  connective  tissue,  and  is  associated  in 
most,  but  not  in  all,  cases  with  thrombosis  of  the  veins. 

The  origin  of  the  swelling  is  somewhat  ob«cure.  In  a  certain  pro- 
portion of  eni^es  phlegmasia  is  obviously  the  extension  of  an  inflamnia- 
tory  process  from  the  genital  organs  to  the  i)erina>um,  the  nates,  and 
tlie  upper  portion  of  the  thigh-  If  confined  to  the  subcutaneous  and 
intermusculai  cellular  tissue,  the  vessels  may  not  become  affected. 
When,  however,  the  morbid  elmnges  follow  the  sheaths  of  the  veHsels, 
the  walls  of  b<»th  veins  and  lymphatics  thicken,  and  in  most  cases 
secondary  thrombus  formation  results. 

In  other  instances  ilii!  thrombus  formation  is  apparently  the  pri- 
mary lesion.  It  may  occur  sjiontancously  from  slowing  of  the  blood- 
current.  A  predisposition  to  thrombosis  is  creatc«l  by  varicose  veins. 
The  vessels  usually  involved  are  the  crural  and  it.s  branches,  the  tibial 
and  peroneal  veins.  Again,  the  intni-veuons  coagula  luav  start  from 
the  [ilaeental  site,  and,  extemling  along  the  pampiniform  {tlexus  to  the 
hy])ogast.rio  vein,  may  thence  occlnde  the  crural  to  Poupart's  ligament, 
or,  passing  upward  by  the  spermatic  veins,  they  may  obstruct  thevena 
cava.  Sometimes  the  occlusiim  of  one  crural  vein  is  succeeded  by  that 
of  the  other,  phlegmasia  in  that  case  developing  in  both  extremities. 

Thrombus  formation  may  begin  during  pregnancy,  and  is  then 
usually  attended  with  pain  at  the  seat  of  trouble,  and  with  stiffness  in 
the  toes  or  the  dorsum  of  the  foot.  As  a  rule,  however,  the  disease  is 
rare  before  the  seooud  Aveek  following  labor.     Often  it  is  preceded  by 
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gastric  disturbances,  as  lack  of  appetite,  a  furred  tonj^uf,  and  cor 
pation,  by  chilly  sensations,  and  by  a  heavy  feeling  iu  th«  afT<.«t«d 
limb.  A  careful  examination  somotiraes  reveals  the  oxistence  of  in* 
flamed  or  thrombosed  veins  in  the  leg,  iu  the  poplit^il  space,  or  opon 
the  inner  snrfaco  of  the  upper  portion  of  the  thigh.  If  the  affected 
veins  are  auperticial,  the  redness  and  swelling  may  be  obviou&  to  the 
eye. 

The  first  characteristic  8}'7nptom  is  the  derclopmeui  in  the  limb  of 
a  dull,  dragging  f)ain,  which  is  incresised  by  motion,  Tendeniett  to 
pressure  is  only  experienced  along  the  course  of  inllamed  vessels. 

In  primary  thrombosis  the  swelling  usually  begins  at  the  ankle,  and 
spreads  rapidly  to  the  knee  and  upward  to  the  inguinal  n?pian :  in 
secondary  thrombosis,  extending  from  the  uterine  einuscs,  nnd  in  the 
sujx^rficial  form  of  jihlegmiusiu,  the  swcllmg.  on  the  contrary,  tr»Ti<iL( 
commonly  in  the  reverse  direction,  viz.,  from  the  inguinal  fold  to  the 
ankle. 

The  onset  may  or  may  not  be  announced  by  a  chill.  Fever  often 
precedes  and  accompauieij  the  attack.  It  is,  however,  in  uncom])licatod 
cases,  of  a  mild  type,  and  sinks  to  the  normal  point  long  before  tba 
swelling  of  the  limb  subsides.  Severe  chills  and  intense  fever,  with 
marked  remissioiis,  are  symptomatic  of  metastutjc  pysemia.  Other  com- 
plications may  essentially  modify  the  course  of  the  disease.  The  pain, 
the  tenderness,  and  the  febrile  disturbance  are  usually  grreatest  in 
the  phlegmonous  form  of  swelling,  which  starts  from  the  genital 
organs. 

The  ordinary  termination  of  phlegmasia  is  by  absorption  of  the 
thrombus,  with  restoration  of  the  ctreulatiou.  As  this  takes  place. 
the  tension  of  the  skin  sub.'iides,  and  the  parts  pit  upon  pro- 
ordinary  cedema.  As  the  swelling  and  pain  subside,  the  mol' 
limb  becomes  restored.  The  period  of  extreme  tension  lasts,  as  u  raUJ, 
for  from  five  to  eight  days.  Eecovery  takes  place  slowly,  the  di^ 
persion  of  the  tumor  requiring  from  three  to  six  weeks. 

A  lees  common  result  consists  in  the  permanent  obliteration  of  the 
vessel  by  the  conversion  of  the  thrombus  into  a  solid  connectivo-liastie 
cord,  iu  which  case  the  extremity  may  long  continue  heavy  and  loco- 
motion be  attended  with  difficulty. 

In  rare  instances  the  process  may  terminate  in  suppuration  and 
abscess  formation.  The  prognosis  of  a  pus  collection  in  the  "(ictnity 
of  a  vessel,  resulting  from  peri])hlebitis,  is  usually  favorable,  the  synjp- 
toms  that  it  occasions  disa])pearing  when  the  abscess  is  opened  and 
the  pus  is  allowed  to  cscajie.  When  the  suppurative  process  is  of  a 
spreading  character,  undermining  tlic  skin  and  attacking  <ho  inter> 
muscular  cellular  tissue,  the  destructive  changes  may  assume  frightful 
proportions.     Thus,  in  hospital  practice,  we  sometimes  wifi  ■  •« 

where  the  muscles  are  dissected  fi-om  one  another  and  are     i  m 
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an  ichorous  fluid,  with  greenish  imrticles  of  uecrosed  tissue  adhering 
to  them,  death  ensuing  from  intense  septicaemia. 

Sometimes  a  thrombus  becomes  infected  and  undergoes  puriform 
softening,  with  detachment  of  small  particles,  which,  entering  the  cir- 
culation, give  rise  to  infarctions  and  metastatic  abscesses ;  or  a  largo 
fragment  may  be  separated  accidentally  from  a  normal  clot,  and,  pass- 
ing by  the  vena  cava  and  the  right  side  of  the  heart,  may  cause  sudden 
death  by  plugging  the  pulmonary  artery. 

The  prognosis,  from  what  has  been  said,  is  evidently  dependent 
upon  the  origin  of  the  phlegmasia  and  upon  the  nature  of  the  com- 
plications. The  principal  indications  for  treatment  are.  oi^ium  tx)  al- 
leviate pain,  cathartics,  if  needed,  to  unload  the  bowels,  quinine,  iron, 
and  good  food  to  sustain  the  strength,  and  rest  for  the  swollen  ex- 
tremity. The  latter  should  be  raised  somewhat  higher  than  the  body, 
and  during  the  early  stages  of  the  swelling  should  he.  wrapped,  as  rcc- 
omnjendcd  by  Dr.  K.  Barker,  in  cotton-batting  and  oil-silk.  The  tender- 
ness should  be  mitigated  by  the  application  of  soothing  liniments.  If 
vesicles  form  upon  the  surface  they  should  be  punctured  and  the  fluid 
be  allowed  to  e.<;cape.  When  the  extremity  begins  to  ])it  on  pressure 
and  the  tenderness!  to  subside,  absorption  should  be  promoted  by 
gentle  frictions  with  alcoholic  lotiona  and  by  bandaging  the  entire 
limb  evenly  with  a  flannel  roller.  Until  every  trace  of  tenderness  and 
thickening  has  disap]>eared  from  the  veins,  the  patient  should  under 
no  circumstances  l>e  allowed  to  leave  her  bed.  The  danger  of  death 
fi'om  sudden  obstruction  of  the  pulmonary  artery  is  always  present 
until  the  thrombus  has  di8aj)peared  or  become  firmly  organized. 

For  some  time  after  recovery  has  taken  place  the  limb  will  swell  as 
the  result  of  standing  or  of  protracted  exercise,  a  condition  which,  as 
a  rule,  is  greally  benelited  by  the  patient  wearing  a  long  clastic  stock- 
ing. 

Diseases  op  the  Breast. 

Defective  Milk- Secretion. — A  scanty  milk-secretion  due  to  luck  of 
mammary  develojiment,  to  extreme  youth,  to  polysarcia,  or  to  the 
mature  ago  of  the  mt»ther,  is  not  amenable  to  treatment.  Temporary 
insufficiency,  resulting  from  defective  nutrition,  may  sometimes  be 
remedied  by  a  regulated  nitrogenized  diet,  by  the  tincture  of  iron,  an 
out-door  life,  and  by  the  consnmption  of  large  quantities  of  fluid.  A 
diet  conjpijs'ed  for  the  most  part  of  milk  is  strongly  to  bo  recom- 
mended. If  the  baby  is  feeble,  and  sleeps  or  cries  when  put  to  the 
breast,  it  is  a  good  plan  for  the  mother  to  borrow  for  a  time  a  healthy 
infant  with  strong  suction-powers  to  stimulate  the  glands  to  perform 
tlieir  functions.  Cataplasms  of  castor-oil  leaves  or  fennel-teas  possess 
no  claims  to  confidence. 

GalactorrhcBa. — An  abundance  of  milk  is  not  pathological,  the 
quantity  quickly  accommodating  itself  to  the  wants  of  the  child.  A 
n 
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constant  dribbling  of  milk  from  the  nipjile,  or  ;/aInrfoi.'  i  a/Tcc- 

tion  which  may  continne  long  after  lactation  has  been  m  1.  ncU, 

like  any  other  profuse  discharge,  in  exliausting  the  strength  ami  id 
producing  a  wasting  of  the  tissues.  The  treatment  consists  in  inter- 
rupting lactation,  in  compression  of  the  breasts,  and  in  the  etnploT- 
ment  of  such  dietetic  measures  as  are  best  calculated  to  repair  the 
general  health  ;  of  special  measures,  saline  laxatives  and  tin-  inti  iurI 
administration  of  iodide  of  potassium  are  of  most  repute. 

Sore  Nipples. — Under  the  term  sore  nipples  are  included  a  immber 
of  lesions  which,  in  spite  of  their  seeming  triviality,  jwasess  t^^nsider- 
able  importance,  not  only  on  account  of  the  suffering  they  oocHsioa« 
but  because  tljcy  furnish  the  starting-point  of  most  cases  of  mammary 
abscess. 

A  simple  erythema,  associated  with  great  tenderness,  is  a  common 
trouble  at  the  beginning  of  lactation,  to  which,  however,  primipane 
are  more  subject  than  mnltiparis.  It  is  a  good  plan  to  anticipate  thii 
difficulty  by  instructing  the  patient  to  wash  the  nipplei*  daily,  dnrin}^ 
the  last  weeks  of  pregnancy,  witli  some  astringent  or  alcoliohc  eola- 
tion. In  childbed,  in  addition  to  strict  cleanliness,  great  bon«(ii  Pi 
derived  from  folding  a  linen  rag  around  the  nipple  and  keeping  it  cmt- 
stantly  wetted  with  Goulard's  extract,  a  teaspoonful  to  a  t umldor  of 
water,  until  the  sensitiveness  and  redness  have  disappeared.  Before 
applying  the  child  to  the  breast,  care  should  be  taken  to  wash  away 
the  deposited  carbonate  of  leatL 

In  many  women,  owing  to  the  maceration  and  loosening  of  the 
epithuliura  from  the  oozing  of  the  colostrum,  suckling  of  the  child  i« 
followed  by  the  formation  of  small  vesicles,  which  eventually  rupture" 
and  produce  isolated  erosions.  Under  favorable  conditions.  the«o  ero- 
sions become  covered  with  crusts  beneath  whieli  the  healing  jtnvr« 
takes  place.  If,  however,  the  crusts  are  removed  by  suckling  b- 
now  layer  of  epithelium  has  had  time  to  form,  the  simple  excoi. ..,...(, 
may  be  converted  into  an  ulceration  with  deep  destruction  of  tiseoe. 
If  the  child  be  suffering  from  sprue,  the  transfer  of  the  oTdium  nlbicaiu 
may  impart  to  the  wounds  of  the  nipple  an  aphthous  character.  If  the 
primary  vesicles,  in  place  of  remaining  isolated,  coalesce,  the  nipple 
may  become  bared  of  its  epitlu'lium  over  a  considerable  c\f  '  its 

surface.     The  papilla;  then  enlarge  and  give  a  rasplxTry-lii  m- 

ance  to  the  expoijed  structure. 

Fissures  of  the  nipples  are  excruciatingly  painful,  and  are  capable* 
of  exciting  even  a  high  degree  of  fever.  They  occur  with  greatest  Iro- 
quency  in  nipples  which  have  been  flattened  by  the  pressure  of  corsets, 
or  in  which  the  natural  tissures  between  the  jKipillw  are  of  untisoai 
depth.  Most  commonly  they  are  seated  at  the  base  of  tlie  orgaiu 
Either  they  may  develop  from  the  erosions  just  described,  or  thi»  cleft* 
upon  the  surface  may  become  covered  by  crusts  composed  of  dirt  aod 
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colostrum,  which,  when  torn  away  by  the  nursing  child,  detach  the 
delicate  underlying  epitheliura. 

As  regards  the  treatment,  it  \a  well  to  bear  in  mind  that,  with 
cleanlinesa  and  the  removal  of  irritating  matters  from  tlie  wounded 
stirface,  the  worst  cafics  of  sore  nipples  will  get  well  in  from  twenty- 
four  to  forty-eight  hours,  provideil  lactation  is  suspended.  The  object 
of  treatment,  therefore,  is,  to  cure  the  lesion  without  interfering  with 
the  nursing  of  the  child.  This  is  comparatively  easy  when  hut  one 
nipple  is  aflfectod,  as  the  child  need  only  be  applied  to  the  sound 
side.  In  that  case,  however,  the  excessive  tension  which  results  from 
the  6usj)ension  of  lactation  should  be  relieved  by  stroking  the  breast 
from  the  base  toward  the  aj»ex  with  the  hands,  or  by  getting  the  nurse 
to  draw  the  milk  with  her  mouth,  or  by  means  of  a  breast-pump  with 
a  wide,  trumpet-shaped  extremity.  The  healing  process  can  at  the 
same  time  bo  promoted  by  lead-lotions,  by  a  solution  of  tannin,  or  by 
some  astringent  ointments.  My  rule  is  to  keep  upon  the  nipple  a  rag 
wetted  with  the  Goulard's  extract,  as  described  for  erythema,  during 
the  patient's  waking  hours,  substituting  therefor  a  carbolized  oint- 
ment during  the  hours  of  sleep,  when  the  drying  of  a  lotion  would 
cause  the  rag  io  adhere  to  the  raw  surface.  If  the  child  he  tronbled 
with  sprue,  special  attention  must  be  taken  to  cure  it«  mouth,  and 
the  development  of  the  oidium  albicans  ui>on  the  nipple  should  be 
prevented  by  freijuent  washings  with  solutions  of  boracic  acid  or  of 
the  sulphite  of  sodium. 

Oracks  are  much  more  rebellious  to  treatment  than  simple  erosions. 
If  of  any  extent,  the  nipple  should  be  drawn  to  one  side,  so  as  to  exix>Ke 
the  tissare.  which  should  be  touched  with  the  point  of  the  mitigated 
stick  of  nitrate  of  silver.  As  the  effect  of  the  latter  is  intended  to  bo 
local,  it  should  bo  applied  dry,  the  lynij)li  furnished  by  the  denuded 
stirfuce  affording  the  requisite  moisture,  I  mention  this  trivial  detail, 
as,  in  hospital  practice,  I  have  sometimes  seen  the  entire  nijtjile  robbed 
of  its  epithelium,  owing  to  the  mistake  made  by  the  house-phyeician 
of  first  dipping  the  pencil  in  water,  and  then  allowing  the  strong  solu- 
tion to  ditTuse  itself  over  the  sensitive  surface.  The  coniiv»und  tinct- 
ure of  benzoin,  strongly  recommended  by  Professor  F.  Barker,  makes 
a  g«>od  stimulating  application  to  cracks  of  the  nipple.  Though 
somewhat  painful  when  used  for  the  first  time,  it  is  afterward  easily 
Loleratod. 

If  both  nipples  are  simultaneously  affected,  lactation  can  not,  of 
course,  be  entirely  interrupted  without  drying  up  the  milk,  but  the 
intervals  between  the  acts  of  nursing  should  be  lengthened  as  much  as 
the  comfort  of  the  mother  will  permit.  If  the  milk  will  nut  come 
without  tugging,  the  How  should  be  furthered,  before  applying  the 
child,  by  stroking  the  breasts.  Of  nipple-shields  I  am  not  able  to 
epeak  with  much  enthusiasm.     Many,  if  not  most,  infants  resent  the 
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ordinary  mbbor  ones,  and  refuse  to   suck  throu;?h  them.     A 
acceptable  form  is  one  provided  with  a  robber  tube  and  moutii- 
8uch  as  commonly  goes  with  nursing-bottles,  but  it  is  ai>t  to  drite 
away  the  milk  if  its  use  is  long  persisted  in.     Legroux  recoii  ,» 

Lit  of  guld-bcatcr's  skin,  fastened  to  the  breast  by  means  of  ■  i, 

and  perforated  with  a  needle  over  the  portion  which  covers  the  open- 
ings of  the  lactiferous  ducts.  But,  even  without  these  aids,  in  time  a 
cure  can  usually  be  elTccted  by  perseverance  in  the  use  of  the  remedies 
already  meutionod.  It  is  necessary  to  stop  nursing  alto;jethcr  onlj 
when  the  nipples  are  hopelessly  flat  and  misshapen,  or  when  ntustitiji 
threatens. 

For  eczema,  lead,  zinc,  or  white-precipitate  ointment  may  be  en>- 
jiluyed.     In  obstinate  cases  a  solution  of  corrosive  subliumtu  (gr.  t  ad 
I  j)  is  recommended  by  Hebnu 

Subcutaneous  Inflammation  of  the  Breasts.— The  .subcutaneous  uj- 
flamniation  may  be  eunlined  to  the  areola,  which  then  becomes  red, 
swollen,  and  excessively  sensitive.  This  form  generally  termiimte.-i  in 
suppuration,  and  may  form  fistulous  communications  with  the  lactif- 
erous ducts.  Sometimes  the  inflammation  begins  in  the  sebaceous 
follicles,  giving  rise  to  small  boils  around  the  nipple. 

In  other  cases  inflammation  may  extend  beyond  the  areola,  wid 
either  give  rise  to  localized  abscesses,  or,  when  due  to  the  septic  infec- 
tion of  excoriated  nipples,  assume  an  erysipelatous  character. 

The  treatment  uf  both  these  forms  consists  iu  the  application  of 
warm  lead-lotions,  sind  in  the  early  evacuation  of  the  pus.  To  avoid 
cutting  into  the  milk-ducts,  the  incision  should  radiate  from  the 
nipple. 

Inflammation  of  the  Submammary  Connective  Tissue.— Thi^  rnne 
condition  owes  its  origin,  according  to  Billroth,  in  most,  if  not  iu  ull. 
cases  to  abscess  formation  in  the  deep-lying  glandular  stnicturefl,  the 
pus  perfonitiug  the  fjuscia-liko  connective  tissue  at  the  base  of  the  organ 
into  the  loose  connective  tissue  situated  between  the  gland  and  the 
pectoral  muscle.  The  breast  is  in  consequence  lifted  from  the  trunk. 
and  can  be  moved  to  and  fro  jis  though  it  rested  upon  a  watcr-b<NL 
The  .skin  is  not  reddened,  but  is  sometimes  markedly  o'<lematou!».  The 
pain  i.s  deep-seated  and  dull ;  the  fever  is  high  and  continuoos;  the 
axillary  glands  swell,  and  movements  of  the  arm  are  hindered  by  tlic 
incretise  of  the  pain  they  occasion.  Stoltz  is  said  to  have  removed 
from  such  a  sac  twenty  ounces  of  pna.  So  soon  as  the  pns-formation 
is  recognized,  a  free  inci-sion  should  be  made  at  the  lower  portion  of  the 
gland,  and  the  wound  should  he  treated  with  the  antiseptic  pa^cautions 
which  will  be  given  in  connection  with  parenchymatous  mastitis. 

Parenchymatous  Mastitis, — Inflammation  of  the  glandular  stract- 
ures  of  the  breiist  develops  usually  in  the  first  four  weeks  after  oonfiii4 
ment.     It  is  characterized  by  pain,  high  fever,  and  nodular  enlarj 
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ment.  of  the  affected  lobules.  The  attack  usually  begins  with  a  sharp 
chill.  These  sj-mptoma  are  sometimes  observed  three  to  four  days 
after  the  birth  of  the  child,  at  the  beginning  of  lactation,  but  then  are 
usually  temporary,  the  commencing  mastitis  terminating  in  spontu- 
neoua  resolution.  Mastitis  leading  to  abscess-formation  belongs,  for 
the  most  part,  to  a  later  period,  occurring  most  frequently  in  the  third 
or  fourth  week,  long  after  tlie  first  infiammatory  symptoms  have  sub- 
sided. 

Puerperal  mastitis  is  quit*  commonly  believed  to  be  due  to  emo- 
tional causes,  to  cold,  to  blows,  or  to  "caking''  from  milk  retention 
— all  suppositions  of  extreme  convenience  as  relieving  the  physician 
from  responsibility  for  their  occnrrcnce.  They  certiiinly,  however, 
play  a  subordinate  r6le  in  the  etiology  of  the  affection,  the  lesions  of 
tlie  nipples  furnishing,  with  perhaps  rare  exceptions,  the  starting-point 
from  which  the  inflammation  travels  to  the  glands,  either  passing  to 
the  deep-seated  tissues  by  the  lymphatics,  or  following  the  track  of 
the  lactiferous  ducts  to  the  glandular  acini.  The  exact  anatomical 
structure  of  the  resulting  nodular  masses  i?,  for  the  most  part,  matter 
of  conjecture.  Only  this  much  is  known  certainly,  that  they  are 
eomj)06cd  in  part  of  glandular  Ktructures  and  in  part  of  the  swollen 
interstitial  tissue  ;  that  the  lactiferous  ducts  are  either  constricted  or 
closed  ;  that  suppuration  takes  place  both  in  the  connective  tissue  and 
in  the  acini ;  and  that  the  large  abscess-cavities  form  from  the  coales- 
cence of  small  pus-collections.  The  walls  of  the  abscess  are,  therefore, 
never  smooth,  but  are  uneven,  with  projecting  portions  of  glandidsu 
tissue  which  has,  as  yet,  not  undergone  disintegration.  The  milk- 
secretion  is  arrested  in  the  affected  lobules.  If,  aa  sometimes  happens, 
a  large  duct  is  perforated,  pus  may  be  discharged  with  the  milk,  or,  in 
civse  the  abscess  opens  externally,  a  milk-fistula  may  be  produced. 
When  several  foci  of  inflammation  exist,  they  may  suppurate  in  suc- 
cession, so  that  abscess  after  abscess  may  develop,  and  the  morbid 
condition  be  protracted  for  weeks,  and  even  months.  If  the  abscesses 
break  spontaneously,  at  a  point  unfavorable  for  the  discharge  of  pus, 
fijitulous  passages  are  liable  to  be  produced.  In  hospitals,  as  the  result 
of  long-continued  suppuration  and  necrosis  of  tissue,  entire  lobes  may 
undergo  destruction,  with  subsequent  cicatricial  formation  and  ensu- 
ing deformity  of  the  breast ;  or,  with  the  access  of  unwholesome  air  to 
the  abscess-cavities,  the  sloughing  tissues  may  become  gangrenous  and 
death  may  follow  from  septicaBmia. 

The  first  important  point  as  regards  the  treatment  of  parenchyma- 
tous mastitis  is  t^  take  the  child  from  the  breast.  If  this  is  done 
early,  in  a  very  large  number  of  cases  the  inflammation  will  disappear 
without  advancing  to  suppuration.  If  lactjition  is  continued,  espe- 
cially when  sore  nipples  persist  as  a  complication,  the  chances  of 
avoiding  abscess-formation  are  extremely  small.     In  cases  of  pain  due 
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to  excessive  fulluess  of  tlio  milk-ducts,  partial  relief  eLould  !■  \~ 

means  of  mammary  exjiressiou.     For  tlio  puiu,  opium,  foi  r, 

a  fall  dose  of  quiuiue,  should  be  admiuistered.  A  galino  cathartic  acta 
us  a  derivative  aud  diminishes  the  hyperjemia  of  the  bretwts.  A»  Uur 
pain  of  the  iuliainmation  is  augmented  by  the  weight  of  the  orgao, 
tho  breast  should  be  raieed  mid  sup)»orted  by  a  ^aitablo  bandiijcv. 
Much  comfort  is  often  afforded  by  the  local  application  uf  bt'UwJonna. 
in  the  form  either  of  au  ointment,  or  of  the  liniment  diluted  with 
three  or  fuur  parts  of  opodeldoc.     Considerable  relief  is  )  i  •  Iv 

taincd  by  laying  a  flannel  wetted  with  a  Icad-and-opium  vpr 

the  breast,  and  placing  on  the  outside  some  water-proof  eubstAoec  to 
prevent  speedy  evaporation.      A  large  fla.\seed-puiiltice  h  .in 

i)y  reason  of  its  heat,  but  should  not  be  enijiloyed.  at  least  ,  m 

tho  hope  of  absorption  has  not  been  abandoned. 

So  soon  as  thtM'o  are  evidences  of  pug,  such  as  boggiuess,  CEdema, 
or  reddening  of  the  skin,  the  abscess  should  be  opened  with  antiHep- 
tic  precautions.  If  the  inflamed  acini  are  situated  near  the  surface, 
fluctuation  is  eai'ly  apparent.  In  deep-scateil  abscesses,  the  precise 
situation  of  the  pus  collections  is  not  easy  to  determine.  If  thr 
matter  is  doubtful,  it  is  better  to  first  insert  an  ai?pirator-!  "'  io 
the  breast,  rather  than  to  subject  the  woman  to  a  painful  •  u. 

which,  if  misdirected,  may  require  to  be  repeated. 

In  Billroth's  clinic*  the  following  plan  is  iwlopfod  in  opening  nl> 
scesses  of  the  breast :  The  surface  should  tirat  be  cleansed  with  etvkf 
and  drenched  with  a  solution  of  carbolic  acid  or  of  thyniol.  Thr 
incision  should  be  a  half-inch  in  length,  and  should  radiate  from  tbe 
nipple.  A  drainage-tube  should  be  instantly  introduced,  and  tbc  pat 
should  be  gently  expressed,  after  which  tlie  breast  should  once  more  be 
bathed  with  a  disinfectant  tluid.  The  entire  breast  should  then  W 
enveloped  in  antiseptic  gauze  covered  with  water-proof  tnaterioL 
Finally,  after  packing  the  periphery  with  oakum.  osjKcially  beneath 
the  breast  and  in  the  axilla,  the  dressing  should  Ik?  fastened  with  a 
bandage  extending  over  the  thorax  from  the  neck  to  the  umbilictii. 
In  doing  this,  care  should  be  taken  to  pack  sutBcient  cotton  beneath 
and  around  the  sound  breast  to  prevent  its  surface  being  pressed  int« 
contact  with  that  of  the  thorax.  If  the  abscess  is  large  and  sinuoiiv 
the  dressing  should  be  changed  in  twenty- four  hours,  and  theu  should 
be  left  in  place  for  from  three  to  five  days.  By  these  means  the  organ  i» 
equably  compressed,  the  pus  is  prevented  from  dccompusing,  and  the 
discharge  is  promoted,  all  condiliuns  which  tend  to  produce  a  painle« 
course  and  a  nipid  recovery.  If,  while  the  bandage  is  applied,  tb*' 
patient  once  more  suffers  from  pain  and  fever,  it  should  bo  n-moved, 
and  any  new  abscess  in  the  process  of  formation  should  be  opened  and 
treated  in  the  same  manner, 

*  D1U.ROTB,  "  IlftDdbueh  dor  Frauenkraokbcitcn,"  zchutor  AbBcb&itt,  {>.  29. 


DISEASES  OF  THE  BRE^VST.  66S 

By  the  practice  recommended,  even  in  bad  cases,  the  ngly  scars 
and  deformities  of  the  breast,  which  sometimes  follow  the  older  poul- 
tice treatment,  are  avoided. 

In  fresh  cases  the  pus  is  never  decomposed,  and  irrigation  of  the 
wound  is  unnecessary.  In  old  cases,  on  the  contrary,  which  have 
been  treated  by  small  incisions  and  without  antiseptic  precautions, 
the  pus  is  often  acid  and  possessed  of  irritating  properties.  For 
these  neglected  abscesses,  Billroth  recommends  placing  the  patient 
under  an  anaesthetic,  dilating  the  openings  so  as  to  permit  the  passage 
of  the  finger,  and  breaking  down  the  thin  partitions  between  the 
abscesses  so  as  to  convert  them  as  far  as  possible  into  large  com- 
municating cavities ;  wliile  this  process  is  going  on,  the  tube  of  an 
irrigator  should  be  passed  by  the  side  of  the  finger,  and  the  cavity 
should  be  washed  with  a  three-per-cent.  solution  of  carbolic  acid  until 
at  last  the  fluid  comes  away  clear  and  unstained.  A  drainage-tube 
should  then  be  introduced,  and  the  breast  treated  in  the  antiseptic 
manner  already  described. 

It  is  hardly  necessary  to  add  that  tlic  recovery  of  the  patient  is 
always  aided  by  good  food  and  an  abundance  of  fresh,  pure  air. 

CkJaotooele. — In  very  rare  cases,  owing  to  the  obliteration  or  stop- 
page of  one  of  the  milk-ducts,  the  sinus  may  become  distended  with 
milk  and  form  a  cyst  termed  a  galactocele.  Usually  it  is  of  small 
size,  but  in  the  often-quoted  case  of  Scarpa  the  breast  attained  such 
dimensions  aa  to  reach  to  the  thigh.  Upon  puncturing  the  tumor 
with  a  trocar,  ten  pounds  of  milk  were  removed,  which  in  all  respects 
resembled  human  milk  of  normal  quality. 
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Avdokkh: 
appearance  of,  in  pr^j^nancy,  91,  08. 
pun  in,  during  pregnancy,  91. 
aixe  of,  in  pregnancy,  98. 
Strie  upon,  in  pregnancy,  91. 
Abdominal  muBolea,  action  of,  in  labor,  128. 
Abdominal  pregnancy,  810,  815. 
Abdominal  tumors : 

diagnosis  of,  from  pregnancy,  612. 
Abortion  {vi(U  labor,  premature) : 
antesthenia  in,  804. 
artificial,  838. 

indications  for,  833. 
care  of  child,  after,  838. 
causes,  predisposing,  of,  291. 
atrophy  of  uterine  mucous  membrane, 

292. 
hyi>crtrophy  of  uterine  mucous  mem- 
brane, 298. 
causes,  immediate,  of,  294. 
hypersemia  of  gravid  uterus,  294. 
uterine  contractions,  fh>m  nervous  influ- 
ences, 294. 
definition  of,  291. 
diagnosis  of,  298. 

expulsion  of  placenta,  in,  295,  296. 
incomplete,  results  of,  296. 
indications  for,  826. 
dii<eases  which  imperil  life  of  mother, 

828. 
habitual  death  of  fcetus,  828. 
moderate  pelvic  contraction,  326. 
induction  of,  326. 
membranes,  retention  of,  in,  296. 
methods  for  producing,  332. 
mole,  due  to,  295. 
operations  for  mduction  of,  3*28. 
catheterization  of  uterus,  329. 
douche,  vojiiial.  831. 
injcction.s  between  uterus  and  ovum,  829. 
mechanical  dilatation  of  cervix,  330. 
rupture  of  membranes,  330. 
tampon,  vaginal,  332. 


Abortion : 

ovum-forceps,  use  of,  in,  807. 

pol^-pi,  fibrous,  removal  of,  after,  808. 

prognosis  in,  299. 

prophylaxis  of,  800. 

retention  of  membranes  in,  296. 

symptoms  of,  294, 

tampon,  vaginal,  use  of,  in,  805. 

time  for,  327. 

treatment  of,  800. 
when  inevitable,  802. 
when  neglected,  307. 

treatment,  prophylactic,  3<)0. 

treatment  of  threatened,  301. 
Abscesses,  in  mastitis,  661. 

in  phlegmasia  alba  dolcns,  656. 

in  puerperal  fever,  625,  651. 
Acardia,  in  multiple  pregnancy,  223,  519. 
Accidental  hemorrhage,  554,  561. 

treatment  of,  662. 
Aefotteheur,  armamentarium  of,  20.3. 
^■EquabilU«r  juMo-minor  pelvis,  432,  439. 
Atler-pains,  236. 
Air,  collapse  and  death  from  entry  of,  into 

uterine  vessels,  598. 
Air-pa'iaogcs,  catlictt>rization  of,  in  <uphi/xia 

ntonatorum,  594. 
Albuminuria,  531. 

in  pregnancy,  95. 

in  eclampsia,  528,  529,  531. 

treatment  of,  535  et  neq. 
Alcohol,  use  of,  in  puerperal  fever,  649. 
Allantoifl,  49,  50. 
Amaurosis,  in  pregnancy,  95. 
Amblyopia,  in  pregnancy,  95. 
Amenorrhoea,  97. 

Ammonia,  intravenous  injection  of,  in  cere- 
bral amcmia,  547. 
Amnion,  4S. 

unomuUcs  of,  277. 
causing  inertia  uteri,  422. 

dropsy  of,  277. 

fluid  of,  53. 
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Amniotic  fluid,  anomalies  of,  277. 

deficiency  of,  278. 
Anaemia,  116. 

cerobral,  causing  eclampsia,  634. 
treatment  of,  547. 

in  labor  and  childbed,  597. 

pemidous,  in  pregnancy,  117. 

treatment  of,  1 17. 
Anaistbetlcs : 

in  abortion,  S04. 

in  eolampiiia,  537. 

in  irregular  pains  of  first  stage  of  labor,  4S4. 

in  midwifery,  219. 
Amesthcsia,  in  pregnancy,  95. 
Anasarca,  fetal,  cauning  dystocia,  517. 
Anchylosis  of  fetal  joints,  causing  dystocia, 

518. 
Anodynes,  in  protracted  first  stage  of  labor, 

424. 
Anorexia,  in  pregnancy,  117. 
Anteflexion,  in  pregnancy,  264. 
Antovorsion,  in  pregnancy,  264. 
Antipyretic  treatment  of  puerperal  fever,  f/.6. 

by  quinia,  646. 

by  salicylate  of  soda,  647. 
Antlteptic  treatment  of  puerperal  patients, 

641. 
Anus: 

development  of,  62. 

imperforate,  62. 
Aorta,  compresjiion  of,  in  pott-partum  hicm- 

orrliugo,  546. 
Apron,  Hottentot,  4. 

ArlH>r  kUiT  titerina,  13. 
Arch,  palatine,  63. 
Arches,  viacerul,  62. 

aortic,  67. 
Ar^a,  fftrmiiiatica,  44,  59,  67. 

opara,  4."),  tt'J. 

pdhicidt,  4.">,  59. 

raxcula'd,  4!i,  67. 
Areola,  mammae,  237. 

of  pregnancy,  92,  94,  9S. 

secondory,  of  Montgomery,  92. 
Armamentartuiii  of  ncoouohcur,  203. 

for  breech  presentations,  355. 
Arms : 

liberation  of.  in  breech  presentations,  360. 

liberation  of,  when  extended,  360. 

liberation  of,  wlien  Hexed,  3C0. 

release  of  anterior,  360. 

release  of  i>osterior,  300. 
ArUriti,  uUrina  hypo<jaslricd,  22. 

aor/lci,  23. 
Arteries : 

inferior  vcrtebrnl,  67. 

omphalo-inescnteric,  67. 

superior  vertebral,  67. 

vitelline,  67. 


Articulations : 

anchylosis  of  fetal,  obstmctiog  labor,  MS. 

of  fetal  head  with  spinal  column,  166. 

pelvic,  143. 

pelvic,  mobility  of,  in  labor,  273. 

sacro-iliao,  148. 
Artificial  feeding  of  infants,  247. 
Artificial  respiration,  in  a*phyxia  naannUh- 
rum,  695. 

Bchultze's  method  of,  695. 

Marshall  Hall's  method  of,  594. 
Ascites,  fetal,  obstructing  labor,  516. 
Arpkyxia  neonatorum,  588. 

definition  of,  588. 

diagnosis  of,  592. 

etiology  of,  588. 

morbid  anatomy  of,  591. 

prognosis  of,  593. 

treatment  of,  596. 
A$phyxia  licida,  591. 

pallida,  591. 
Astringents,  use  of,  in  poit-partum  lunnor- 

rhage,  543. 
Atony,  uterine,  in  third  stage  of  labor,  429. 
Atresia  of  genital  canal,  5U0. 

symptoms  of,  506. 

treatment  of,  506. 
Atresia,  uterine,  504. 

from  cervical  thrombus,  605. 

from  cicatrices,  505. 

from  eonglvtinatio  orificii  extern  i,  604. 

from  elongation  of  anterior  lip,  605. 

from  ovarian  tumors.  511. 

from  riyridity  of  os,  505. 

from  tumors,  505. 
Atresia,  vaginal,  501. 

accidental,  501. 

congenital,  501. 

from  cystic  degeneration  of  vaginal  vails, 
503. 

from  cystocele,  502. 

from  ecchiuococci,  5<)3. 

from  neopla.smata,  503. 

from  rectocele,  502. 

from  retention  of  urine,  502. 

from  vaginal  hernia,  508. 

fn)m  vaginismus,  503. 

from  vesical  calculi,  502. 
Atresia,  vulvar,  5(iO. 
Atroi)ia,  use  of,  in  protracted  flnjt  stagj  of 

labor,  424. 
Atrophy,  of  uterine  mucous  membnuio,  caus- 
ing abortion,  292. 
Attitude  of  fietus,  78. 
Auscultation,  as  aid  to  diagnosis  of  pragnaa- 

cy,  100. 
Axis : 

of  superior  pelvic  strait,  160. 

of  inferior  pelvic  strut,  161. 
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Bacteria: 

Davaice's  experiments  with,  614. 

in  puerperal  fever,  618,  614, 681. 
Bollottement,  100. 

Bandage,  application  of  abdominal,  218. 
Bamc8'8  dilator: 

1180  of,  in  accidental  hsemorrhago,  662. 

use  of,  in  breech  presentations,  201. 

use  of,  in  eclampsia,  588. 

use  of,  in  placenta  previa,  659. 

use  of,  in  prolapeed  fHmb,  684. 

uae  of,  in  protracted  fin»t  stage  of  labor,  425. 

use  of,  in  vaginal  thrombus,  680. 

use  of,  to  induce  premature  delivery,  881. 
Bath: 

cold,  in  puerperal  fever,  648. 

of  new-born  infant,  246. 
Binder,  application  of  abdominal,  218. 
Bhtdder: 

calculus  in,  obstructing  labor,  502. 

development  of  fetal,  66. 

dilatation  of  fetal,  61 C. 

distention  of,  obstructing  labor,  502. 
Blastodermic  vesicle,  44. 

membrane,  44. 
Blood,  changes  of,  in  pregnancy,  116. 
Biunt  hook : 

use  of,  in  craniotomy,  898. 
Bodies,  Wolffian,  28. 
Bottle  for  artificial  feeding  of  infants,  249. 

care  of,  249. 
Bougicii,  use  of,  in  protracted  first  stage  of 

labor,  426. 
Bowel,  parolysw  of,  in  puerperal  fever,  626. 
Breech  presentations,  196. 

causes  of,  196. 

configuration  of  foetus  in,  200. 

diagnosis  of,  196. 

irregularities  in  mechanism  of,  199. 

mechamsm  of,  197. 

prognosis  in,  200. 

rotation  in,  198. 

treatment  of,  201. 
Breasts: 

anatomy  of,  287. 

changes  in,  during  pregnancy,  91. 

diseases  of,  667. 
abscesses  of,  661. 
causes  of  mastitis,  661. 
galactocelc,  663. 
galactorrhcea,  657. 
inflammation  of,  660. 
;      mastitis,  parenchymatous,  660. 
nipples,  sore,  658. 
nippl«a,  fissQTod,  658. 
tn«tmaU  of  aore  lUpplea,  059. 
«*—iit  of  I— titia,  MO. 


Bregma,  164. 

Brim,  of  pelvis,  149  (vidf  stndt,  superior). 

application  of  forceps  at,  348,  849. 

extraction  with  head  at,  868. 

Tamier*!!  forceps  at,  851. 

Taylor's  forceps  at,  850. 
Bromides : 

use  of,  in  eclampsia,  588. 

uae  of,  in  emesis  of  pregnancy,  119. 

use  of,  in  insomnia,  122. 

use  of,  in  puerperal  insanity,  654. 
Brow  presentations,  192. 

diagnosis  of,  192. 

mechanism  of,  192. 

proj^osis  in,  193. 

treatment  of,  194. 
Bruit,  uterine,  in  pro^putncy,  101. 
Bulbu$  arteriotut,  66. 
Bulbi  vettUmli  vaginas,  4. 

pars  intermedia  of,  4. 

Ctesarean  section,  899. 

after-treatment  of,  406. 

assistant's  duties  in,  401. 

chocking  hemorrhage  in,  404. 

cleansing  peritonaeum  at\or,  405. 

closure  of  wound  after,  405. 

dressing  of  wound  after,  405. 

extraction  of  foetus  after,  403. 

history  of,  899. 

incision   in   the  abdominal    wall  during, 
401. 

incision  into  uterus  during,  402. 

indications  for,  400. 

instruments  necessary  for,  401. 

operation  of,  400. 

preparations  for,  400. 

prognose  of,  406. 
causes  for  bad,  409. 
in  lying-in  hospitals,  407,  409. 
in  runtl  localities,  408. 

removal  of  placenta,  in,  404. 
Calcareous  degeneration: 

of  foetus,  290. 

of  cord,  281. 
Calculi  : 

vesical,  obstructing  labor,  502. 

impacted,  mistaken  for  oxostascs,  602. 
Cimal,  genital, 

atresia  of,  600. 

ruptures  of,  564. 
Cancer,  uterine,  509. 
Caput  tueetdanttim  : 

in  face  presentations,  188. 

in  vertex  presentations,  179. 
(^udiao   diseases,   complicating   pregnancy, 

856. 
Oantneitla  m'jrtiforma  : 

Ibnnation  of,  7. 
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Cathoterization : 

uterine,   to  prodnoe  premators  delivery, 
829. 

of  ur-passagC8,  in  agphyxia  neonatorum,  694. 
Cephalic  version,  806. 
Cephalotomy,  894. 
Cephalotribe,  883. 

action  of,  386. 

application  of,  888. 

Blot's,  884. 

objections  to,  886. 

Lusk's,  886. 

Bcwnzoni's,  88fi. 
CephflloEripey,  886, 888. 
Cotvit  ue«rL,  1^,  95. 

^parent  ahortening  of,  in  pregnancy,  86. 
explanation  uf,  66. 

atrciiLa  of,  605. 

canal  of,  18. 

cancer  of,  509. 

erectility  of,  25. 

in  puerperal  state,  284. 

medianical  dllatution  of,  to  produce  abor- 
tion, 33U. 

muoooB  cnoiiibnmo  of,  17. 

portio  va^iouLliA  of,  12. 
liujamtioQ«  ol^,  573. 

stricture  of,  SOn. 
Child  (vidt  foetus) : 

asphyxia  of,  638. 

-bed,  insanity  of,  052. 

brtflata  of  ni'W-lioni  241. 

oonditionw  iijfluenririut  t^izc  of,  70. 

icurun  (ifriew^-ljorri,  341. 

Tiiirk  prepared  for,  34S. 

•weijfhl  «f new-bom  78, 

in  pucrpcml  lever,  Gl!2. 
Chloral : 

in  eclampsia,  S»G,  508,  539. 

in  cmcsLt  of  pix'arnuncy,  l:iO. 

in  insoimiiaof  pn'^Tiaiu'v,  122. 

in  puerperal  insanity,  051. 
Chloroform : 

oflV;et  of,  on  ]):iin»,  2-2<K 

use  of,  in  ccluinpsiii,  .')37,  539. 

use  of,  in  lal>fir,  2'J'>. 
Cholera,  complicjitiiiu'  pr^giianey,  252. 
Chorda  dorsal i*,  40,  01. 
Chorea,  comiilioatin<j:  pre^oncy,  117,  201. 

treatment  of,  202. 
Chorion: 

formation  of,  44,  40. 

permanent,  51. 

villi  of,  50,  52. 
Cicatrieos : 

atresia,  uterine,  from,  505. 

of  08,  olwtnu'tiii'^  labor,  .'>05. 

of  vagina,  obstrujtinij  labor,  501. 


Circle  of  Bandelooqne,  485. 
Circulation : 

disorders  of,  in  pregnancy,  117, 118. 

fetal,  71. 

varicose  veins  due  to  disorders  of,  in  pn^ 
nancy,  118. 
Clefts,  visceral,  62. 
Clitoris : 

anatomy  of,  8. 

oorpos  of,  8. 

frenulum  of,  4. 

glims  of,  8. 

pneputium  of,  4. 
Coccyx,  anatomy  of,  141. 
Caelum,  48. 
C'lLliituftif  eord,  281. 
Cold,  use  of,  in  puerperal  fever,  648. 
Collapse,  in  labor  and  childbed,  597. 

etiology  of,  697. 
Oolpokyperplasia  eyttira  : 

vaginal  atresia  fVom,  603. 
Columns,  vaginal,  9. 
Conooption,  40. 

Confliiemciit,  prediction  of  day  of,  111. 
Cingonital  onccpbuloccle,  616. 
Con^lutiimtio  orifitH  txt<rni  : 

Btrcsiii  IJrocii,  &>1. 
ConJiijjuUi  {li.iiiipier  of  pelvis  : 

measurement  of  diagonal,  437. 

measurement  of  external,  436. 

measurement  of  vera,  438. 
Constipation : 

in  pregnancy,  92. 

in  retroflexion,  with  incarceration,  206. 
Contracted    pelvL?,    432    {cide    pelvis,    con- 
trartcdV 

diagnosis  of,  433. 

fn."<ii4enoy  of.  432, 

varieties  of,  432. 
Contraction : 

hour-gloKs,  of  uterus,  429. 

pelvic,  resources  of  treatment  in,  406. 
Convulsions,    pueriwral,  620   {i-iJ«  eclamp- 
sia). 
Cord,  umbilicHil  {ride  funis) : 

calcareous  degeneration  of,  2S1. 

care  of,  in  infants,  240. 

coiling  of,  281. 

cy.sta  of,  2$1. 

formation  of,  57. 

hernias  of,  2S0. 

knot.s  in,  2S0. 

niaua-rciuent  of,  in  breech  presentations, 
359. 

marcinal  insertion  of,  282. 

l>rolap»e  of,  582. 

reposition  of,  587. 

souffle  in,  102. 

stenosis  of  vessels  of,  SSL 
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Cord,  umbilical: 

toiaion  of,  279. 

tying  of,  ill  labor,  Sll. 
Cordifonn  uterus,  82. 
Corpus  luteum : 

anatomj  of,  87. 

false,  88. 

formation  of,  37. 

true,  88. 
Cramps  in  pregnancy,  92. 
Cranial   presentation!),  ICS   {vide   presenta- 
tions, vertex). 
Cranioclast,  889. 

action  of,  991. 

application  of,  391. 

Braun's,  390. 

Simpson's,  889. 
Craniotomy : 

before  version,  394. 

Blot's  cephalotribe  in,  884. 

Blot's  perforator  in,  879. 

Braun's  cranioclast  in,  396. 

contraindications  for,  464. 

contrasted  with  version,  460. 

craniotomy-foroeps  of  Meigs  in,  392. 

crotchet  and  blunt  hook  in,  893. 

definition  of,  377. 

extraction  of  child  after,  382. 

Uodgo's  craniotomy  soissori*  in,  379. 

indications  for  perforation  in,  877. 

instruments  used  in,  378, 883. 

Lusk's  oephftlotribo  in,  885. 

operation  of  perforation  in,  377,  381. 

Scanzoni's  cephalotribe  in,  885. 

Simpson's  cranioclast  in,  839. 

Simpson's  perforator  in,  879. 

Smellio's  scL<Mora  in  879. 

Thomas's  perforator  in,  879. 

trephine  perforator  in,  880. 
Cranium,  fetal,  76. 

premature  ossification  of,  518. 
Crotchet,  398. 

delivery  of  trunk  with,  894. 
Cuneus,  2. 

Cffanont  n«onatorum,  72  (vide  asphyxii  neo- 
natorum). 
Cystocele : 

atresia,  vaginal,  from,  602. 

obstructing  labor,  502. 
Cys^ts  : 

of  cord,  281. 

of  ovary,  differentiated  ft-om  pregnancy,  104. 

of  vaginal  walls,  508. 

Deafoess,  in  pregnaooy,  96. 

fttalf  diagnosis  of,  109. 

iwd  or  «Diwi«at,  of  mother  in  jingatuif 


Death : 

delivery  of  child  in,  699. 

sudden,  in  labor  and  childbed,  597. 
Decapitation,  896. 

Braun's  decollator  in,  896. 

in  embryotomy,  895. 

methods  of,  896,  897. 

Perot's  method  of,  897. 
Decidua,  49,  51. 

rcflcxa,  52. 

separation  of,  238. 

serotina,  62. 

vera,  51. 
Decollator,  Braun's,  896. 

use  of,  in  decapitation,  897. 
Deformities,  pelvic,  482  {tid«  pelvis,  con- 
tracted). 

due  to  absence  of  symphysis,  499. 

due  to  exostosis,  498. 

due  to  fractures,  498. 

contracted  pelvis,- 482. 

flattened  pelvis,  441. 

funnel-shaped  pelvis,  493. 

generally  contracted  pelvis,  444. 

irregular  forms  of  contracted  pelvis,  446. 

kyphotic  pelvis,  485. 

Nacgele  oblique  pelvis,  481. 

osteomalacic  pelvis,  495. 

pscudo-ostcomalacic  pelvis,  498. 

Robert's  anchyloscd  and  transversely  con- 
tracted pehns,  489. 

rachitic  pelvis,  442. 

Scholio-rachitio  pelvis,  4S8, 

Spondolisthetic  pelvis,  491. 
Degeneration  : 

calcareous,  of  cord,  281. 

calcareous  of  foetus,  290. 

fatty,  of  foetus,  289. 

hydatidiform,  of  placenta,  288. 
Delivery : 

care  of  patient  ofter,  217. 

immature,  definition  of,  291. 
treatment  of,  809. 

premature,  dcfinitinn  of,  291. 
Development  of  female  organs  of  genera- 
tion, 28. 
Diameters  of  pelvis,  150. 

bis-iliac,  150. 

coqjugatc,  150,  438. 

diagonal  conjugate,  408. 

oblique,  150. 

transverse,  150. 
Diamctere  of  fetal  head,  1G4. 
Diet,  in  puerperal  state,  244. 
Digestion : 

cUsorders  of,  in  pregnancy,  94,  119, 121. 

of  new-bom  infant,  241. 
IMgital  examination  in  labor,  203. 
Oigitalis,  uso  of,  in  puerperal  fever,  647. 
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Dilator,  Baraes's : 
use  of,  in  accidental  haemorrhage,  562. 
use  of,  in  breech  presentations,  'Jf>l. 
UBO  of,  in  eclampBia,  588. 
use  of,  in  placenta  prsevia,  559. 
use  of,  in  prolapsed  funb,  684. 
use  of,  in  protnicted  first  stage  of  labor, 

use  of,  in  vaginal  thrombus,  680. 

use  of,  to  induce  prcnwture  delivery,  881. 
Diphtheritic  patches : 

in  puerperal  fever,  617, 168. 
Vitcu*  prvlifferut,  36. 

DLieoses,  complicating  pregnancy,  250  (vide 
pregnancy,  diseases  complicating). 

anomalies  of  cord,  279  et  seq. 

cardiac  diseases,  256. 

cholera,  252. 

chorea,  261. 

coiling  of  cord,  2S1. 

cysts  of  cord,  282. 

degenerations  of  cord,  281. 

emphysema,  258. 

empyema,  258. 

endometritis  decidua,  270. 

hernias  of  cord,  280. 

hydatidiform  mole,  288. 

icterus,  255. 

maceration  of  foetus,  288. 

malarial  fever,  254. 

mummification  of  foetus,  283. 

phthisis  pulmonalis,  259. 

pleurisy,  258. 

pucuiiioiiia,  acute  lobar,  257. 

relapsing  fevor,  253. 

rubeola,  251. 

searlatinn,  "jril. 

small-pox,  i'<\. 

sypliili.s,  'J.jO. 

typlioid  fever,  2.">1. 

typhus  fever,  2.3:). 

variola,  251. 
Displacement'*,  of  uterus,  2(U,  20.j  {ride  ute- 
rus, displaeemoiit.^  ol"). 
Dolores  pr<.'<itil  ie/ite",  1 3i  i . 
Dorsal  plates,  4'!,  '>'■). 
Double  uterus,  2i;'t. 
Dou'.'las,  c'll-de-n'te  of,  7,  14. 
Douclio,  vairinal : 

in  protracted  first  stag-c  of  lalwr,  42.'). 

to  produee  pa^raature  delivery,  331. 

to  i)rcvent  puerperal  fever,  642. 
Drop-jy  : 

ciiini)lieatin2  pregnancy,  117. 

of  atnuion,  )i". 
Du'-t» : 

of  Mullor,  2S. 
Woimaii,  28. 
Ductuii,  arUriosiis,  69. 


Dttctta,  tenotus,  71. 
Dystocia,  from  fetal  emphyaeroa,  517. 
Dysuria,  from  retroflexion  of  gravid  uterus, 
with  incarceration,  866. 

Echinococci,  vaginal  atresia  from,  503. 
Eclampsia,  526. 

clinical  Wstory  of,  626. 

definition  of,  526. 

etiology  of,  529. 

pathology  of,  529. 

prognosis  in,  628. 

terminations  of,  628. 

treatment  of,  536. 

use  of  bromides  in,  538. 

use  of  chloral  in,  536,  538,  689. 

use  of  chloroform  in,  537,  639. 
keroBtur,  Hicks' s  wire,  in  cephalotomy,  894. 
Ectoderm,  44. 

Ectopia  of  abdominal  organs  obstructing  la- 
bor, 617. 
Electricity : 

in  emesis  of  pregnancy,  119. 

in  extra-uterine  pregnancy,  320. 

in  pott-partum  htemorrhage,  546. 
Elytrotomy  in  extra-uterine  pregnancy,  320. 
Embolus : 

collapse  and  death  fVom  pulmonary,  in  la- 
bor and  childbed,  598. 

symptoms,  698. 

treatment,  699. 
Embryo ; 

imatomy  of,  4<). 

nourishmeut  of,  43. 
Einbryotomc : 

of  P.  Tliom.as,  398. 
Embryotomy,  377,  395. 

deeaintatiou  in,  396. 

exenteration  in,  395. 

indicatioua  for,  395. 
Emesis : 

in  incarceration  of  retroflexed  utcru:>,  26*?. 

in  pregnancy,  110. 

in  puerperal  fever,  623,  627. 
Emphysema : 

ci.tmplicatiug  pregnancy,  2'>S. 

fetal,  causing  ilystoeia,  517. 
Empyema : 

complicating  pregnancy,  2')''. 
Encephalocelc,  congenital,  515. 
Eiiilocardilis  tileerosa  pmrpcraU-f,  01 S. 
Endochorion,  51. 
Endometritis    decidua,    complicating    pre,'- 

nancy,  270. 
Endometritis!  drcidva  cnt'irrhalis,  or  hydror- 

rh(fn  firnridarum,  272. 
Endomtiritis  dtcidua  chronica  diffusa,  870. 
Endometriii*  decidua  polypomi,  270. 
Endomdrilin  dicidua  tuberota,  870. 
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Enema,  in  labor,  206. 
Eutodenn,  44. 
Eroctility : 

cervical,  25. 

ovarian  (theoretical),  26. 

vaginal,  8. 
Ei^t: 

contrundications  for,  in  parturition,  428. 

indications  for,  in  parturition,  429. 

physiolo^cal  action  of,  489. 

use  of,  after  normal  labor,  217- 

use  of,  in  accidental  hemorrhage,  5C'J. 

UAO  of,  in  parturition,  428. 

use  of,  in  placenta  pnevia,  560,  561. 

use  of,  in  pott-partum  hasmorrhage,  543. 

use  of,  in  protracted  first  stage  of  labor, 
426. 
Eiysipclaji,  how  related  to  puerperal   fever, 

618. 
Eustachian  valve,  68. 
Ecolutio  condiipUcato  corport,  526. 

prognosis,  625. 
Evolution,  spontaneous,  523. 

etiology  of,  624. 

mechanism  of,  624. 
'  Examination  of  patient  in  labor : 

method  of  conducting,  106, 107,  208. 
Exanthemata  in  pregnancy,  251. 
Exeavatio  : 

recto-titerina,  14. 

tetico-vierina,  14. 
Exochorion,  51. 

Exostosis,  pelvic  deformity  from,  498. 
Expression  of  placenta: 

by  CretWs  method,  215. 
in  irregular  pains  of  third  stage  of  lobor, 
429. 
Extraction  of  fuitus : 

by  breech,  in  breech  presentations,  857. 

by  feet,  in  breech  presentations,  356. 

in  Otcsarean  section,  403. 

in  foot  and  breech  presentations,  854. 

in  pelvic  presentations,  854. 

in  real  or  apparent  death  of  mother  in  preg- 
nancy or  hibor,  699. 

relief  of  arms  in,  860. 
Extraction  of  head,  362. 
Extraction  of  trunk  to  shoulders,  .*I56. 
Extra-uterine    pregnancy,    309    (ri<f«   prog- 
nancy,  cxtra-uterinc). 

abdominal,  310,  315. 

definition  of,  SIO. 

diai^nosis  of,  318. 

interstitial,  313. 

ovarian,  310,  315. 

symptoms  of,  316. 

terminations  of,  317. 

tabd,  810. 

-  ^ONUndnal,  814. 


I  Extra-uterine  pregnancy : 
tubo-ovarian,  314. 
treatment  of,  319. 
(a)  in  cases  of  early  gestation,  819. 
(A)  in  cases  of  advanced  gestation,  822. 
(c)  in  cases  of  gestation,  alter  death  of 
foetus,  324. 

Face,  development  of,  63. 
Face  presentations,  184  {vidt  presentations, 
face). 

abnormal  mechanism  of,  186. 

causes  of,  182. 

configuration  of  head  in,  188. 

diagnosis  of,  189. 

flrequcnoy  of,  182. 

meclianism  of,  184. 

prognosis  in,  189. 

treatment  of,  190. 
Fallopian  tubes,  18. 

ampulla  of,  19. 

anatomy  of,  18. 

isthmus  of,  19. 

ottium  abdominalf  of,  19. 
Fatty  degeneration  of  la'tiia,  289. 
Fecundation,  40. 

Feeding,  artificial,  of  infants,  247. 
Fever : 

-cot,  use  of,  in  puerperal  fever,  649. 

malarial,  complicating  pregnancy,  254. 

milk,  238. 

puerperal,  602  (nd^  puerperal  fever). 

relapsing:,  253  (in  pregnancy). 

typhoid,  2.'53  (in  pregnancy). 

typhus,  253  (in  pregnancy). 
Fibroid  tumors,  differential  diagnosis  of,  t>om 

pregnancy,  104. 
Fillet,  use  of,  in  version,  375. 
Flattened  pclvL",  441. 

non-rachitic,  441. 

racihitic,  442. 
Flatulence  in  pregnancy,  115. 
Floor,  jielvic  or  perineal,  158. 
Fluid,  amniotic,  5S. 

anomalies  of,  277. 

deficiency  of,  273. 
Foetus : 

abdominal  enlargement  of,  obstructing  de- 
livery, 516. 

abnormalities  of,  obstructing  labor,  513. 

abnormalities  of,  obstructing  delivery  of 
trunk,  516. 

ascites  of,  obstructing  delivery,  516. 

at  term,  75. 

attitude  of.  78  rf  »fq, 

causes  of  death  of,  291. 

circulation  of,  71. 

con<renital  hydrocephalus  of,  618. 

cranium  of,  76. 
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Foetus: 
degeneration,  fatty,  of,  S89. 
degeneration  of  liver  of,  617. 
development  of,  59. 
diagnosit)  of  death  of,  109. 
diameters  of  head  of,  164. 
diseases  of,  obstructing  deliveiy  of  its  head, 

613. 
encephalocelc  of,  obstructing  labor,  516. 
extraction  of: 

by  breech,  867. 

by  feet,  356. 

in  breech  and  foot  presentations,  354. 

in  craniotomy,  382. 

in  pelvic  presentations,  354. 

instruments  for,  383. 

with  head  at  brim,  362. 
fatty  degeneration  of,  289. 
habitual  death  of,  as  causo  for  inducing 

abortion,  828. 
head  of,  at  term,  163. 
heart-sounds  of,  in  pregnancy,  100. 
hydrocephalus  of,  obstructing  labor,  613. 
hydrothora.\  of,  obstructing  labor,  51C. 
in  first  month,  72. 
in  second  month,  78. 
in  third  month,  73. 
in  fourth  to  eighth  month,  74. 
in  ninth  to  tenth  month,  75. 
length  of,  at  term,  75. 
liver  of,  fotty  dejyencration  of,  517. 
maceration  of,  288. 
monstro>itics  developed  from,  51 S. 
movements  of,  in  pregnancy,  99,  11.".. 

active  and  passive,  99. 
mumniifieatioii  of,  28S. 
papyraecuH,  224. 
position  of,  17>*  et  geq. 
release  of  arms  of.  360. 
retention,  in  utero,  of  dead,  2S7. 
tumors  of  trunk  of,  obstructing  labor,  517. 
■weij^lit  of,  nt  term,  76. 
Follicles, Graafian,  33  (cide  Graaflun  follicles). 
Fontanclles,  77,  103. 
large,  77,  1'''4. 
small,  77,  l''>4. 
Forattitn  ornle,  6S. 

valve  of,  09. 
Forceps,  .■i."J4. 
action  of,  3:W. 
ajipli'-ation  of,  343. 

to  after-comin^f  head,  305. 
at  the  pelvic  brim,  348. 
at  the  yiolvic  outlet,  341. 
(.'hanil)erlen's,  336. 
Chni)miin's,  336. 
contrasted  with   version  and  craniotomy, 

400  ff  sf(j. 
craniotomy  of  Meigs,  modified,  392. 


Forceps: 

Hodge's,  889. 

histoiy  of,  835. 

indications  for,  840. 
at  pelvic  outlet,  341. 

in  contracted  pelvis,  477. 

in  craniotomy,  888. 

in  face  presentations,  853. 

in  oocipito-posterior  positions,  852. 

in  placenta  pnevia,  660. 

in  vaginal  thrombus,  580. 

introduction  of  blades  of,  844. 

Levrot's,  837. 

locking  of,  845. 

long,  837. 

Lusk's  modification  of  Tamier's,  852. 

Naegele's,  888. 

ovum-,  use  of,  in  abortion,  807. 

removal  of,  848 

short,  836. 

Simpson's,  888. 

Tamier's,  851. 

Tamier's,  modified  by  Lusk,  862. 

Taylor's,  at  brim,  350. 

Taylor's  narrow-bladed,  850. 

traction  on,  direction  of,  847. 

Wallace's,  839. 

White's,  339. 
Fornix,  8. 

FossR,  nasal,  development  of,  6:2. 
Fourehette,  4. 

Fractures,  causing  pelvic  deformities,  493. 
Frenulum  Tiih>t,  4. 
Frenulum  clUorulit,  4. 
Fundus  of  utenis,  12. 
Funic  soufilc,  102. 
Funis,  57  (vido  cord,  umbilical). 

anomalies  of,  279. 

calcareous  degeneration  of,  281. 

care  of,  in  infants,  240. 

coiling  of,  281. 

cysts  in,  2S1. 

diseases  of,  281. 

formation  of,  57. 

hernias  of,  2'-0. 

knots  in,  280. 

management  of,  in  breech  presentation,  859. 

nmr^^inal  insertion  of,  282. 

prolapse  of,  582. 
diustnosis  of,  5S3. 
proirnosis  of,  583. 
treatment  of,  5S4. 

reposition  of,  587. 
by  postural  treotment,  586. 

souffle  in,  102.  •» 

stenosis  of  vessels  of,  281. 

torsion  of,  279. 

tvinir,  in  labor,  211. 
Funnel-shaped  pelvia,  i9S. 
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OBlociocele,  AM. 

Ileftd,  fetal:                                                                    ^^H 

OaJmAon-huea,  OS'. 

cstemat  rotadon  of,  in  fiifse  prwentatlon«,             ^^^| 

OuiglioQ,  ccnicAi,  37. 

^^^1 

Ga^trotomy  1  vide  C'iCMircan  acctlou). 

flcjcion  of,  in  face  prB8cntation«,  186.                         ^^^H 

in  uterine  rupture,  573. 

moldiDj;  of,  in  vortex  prcsentntiona,  17i^.                    ^^^| 

Gelatine,  of  WLurtiin,  57. 

rotation  of,  in  labor,  172.                                            ^^^H 

Cronumtion : 

rotation  of,  in  fuco  pre«icntation«,  185.                      ^^^H 

anatomy  of  female  orgmta  of,  1. 

scalp-tumor  on,  17V.                                                   ^^^H 

tlevilopinfint  of  fcmnlc  orgwu  of,  HS. 

llcadacb«  in  pregmtDcy,  122.                                       ^^^H 

tionital  oanol : 

^^H 

rupture*  of,  564, 

dovolopment  of,  OS.                                                  ^^^^ 

uterine  otn>i<ia  of,  50-i. 

diBoiMs  of,  compUoatint;  progrnoncy,  256.                 ^^^| 

ro^inol  atruitia  of,  501. 

-sounds,  fetal,  in  pretrnanL-y,  IW.                              ^^^H 

Gcrmiiuitivo  spot,  8?. 

Ilcart-buni,  in  prosnaucy,  115,  litl.                            ^^^| 

Gcrtninativo  vi2!LoU%  37. 

llemicophalus,  521.                                                        ^^^H 

Germs,  in  puoqicnil  fever,  816. 

lIj«morrUa(;e :                                                                    ^^^H 

binrteria,  Cia,  fil4,  631. 

accidental,  554,  501.                                                      ^^^H 

micrococci,  »)li',  631. 

concealed,  5ti2.                                                               ^^^H 

Glandulit  rulibulitrM  : 

external,  563.                                                              ^^^H 

majortt^  8. 

ttoia  cen-ieal  laceration,  574.                                     ^^^H 

mtnoref,  5. 

fVom  normally  implanted  placenta,  661.                   ^^^H 

Glandn : 

in  Cirsarean  section,  control  of,  404.                           ^^^H 

nuuuMaT.T,   aiiak>it>,v    and  changoa  of,  in 

in  placenta  pncviB,  554.                                                ^^^H 

pregnancy,  01,  237, 

internal,                                                                          ^^^^H 

Mbftocoiw.,  of  nymplue,  6. 

pott-partiim,  .'iS9.                                                              ^^^^| 

uterine,  16. 

causes  of,  541,  54:2,                                                     ^^^H 

Oltiiu  edtori-JU,  3, 

diKturbaaceg  of  coutmctUity  OS  caiiM  of,              ^^^H 

Groafliin  foUicJcs,  33,  36. 

^^H 

roacultt  of,  37. 

diaturbanocs  of  rctmctiH^  00  oaiuw  of,             ^^^| 

number  of.  37. 

^^H 

•ti^mo  of,  37. 

dieturbiinceB  of  tlirombu»-formation  can*-             ^^^H 

thtca /fiiliruli  of,  86. 

Ing,  &42.                                                            ^^H 

tunica  Jibromi  of,  35. 

olectricity,  um  of,  in,  646.                                      ^^^H 

t'lnioi  pr'jpria  of,  85. 

intra-utcrine  ii^cctiomt  in,  544.                              ^^^H 

Gmvkl  utcrnij ; 

mutikodii  of  producing  uterine  rctmcttoiu              ^^^| 

jinti'Uovion  of,  9tU. 

^^H 

nntcversinn  of,  'ii'A. 

mothodx  of  producing  at«rina  contnotiona             ^^^| 

^^^H  licmiu  of,  '2A:t. 

^^H 

^^^mn^lapeu  of,  26S. 

normal  agoncica  for  chocking,  589.                        ^^^H 

^^^btevflexion  of,  ia&. 

outlyinffcaiueBof,  549.                                         ^^^| 

^^^HP'HSltb  iiionrv^cnition,  203. 

traniftision  nf  blood  in,  S4S.                                 ^^^^| 

^■^  tnotrocot  of,  Bii7, 

tnuusftiaion  of  milk  in,  548.                                  ^^^| 

i«krovcrrion  of,  £C6. 

treatment  of,  542.                                               ^^H 

troatincmt  of  cerebral  onscmia  in,  547                     ^^^H 

ILiTD-lip: 

puerpcml,  54».                                                               ^^^H 

complicatiKl,  (13. 

unavoidablti,  554.                                                           ^^^H 

doubia,  B8. 

Hamia                                                                            ^^^^| 

«in/le,  68. 

of  cord,  S80.                                                                     ^^^1 

Head,  Ibtal : 

of  irravid  uteru'',  2ri^,                                                     ^^^H 

«n*T-ooniini:,  forccpe  applied  V?,  306. 

of  vntrina,  atresia  fynra,  6(M,                                          ^^^H 

at  tt-rtu,  U);i, 

Jiiatwt  ittcralii,  140.                                                           ^^^| 

fi.nfii.iimtit)n  nf,  ia  verVjxprcwcntntioQs,  178. 

nook                                                                                    ^^M 

Uu«u<<  '               mitjo  of,  'm  tux  pnMHinu- 

blunt,                                                                          ^^H 

■iJ:: 

Pmtm's  ii^c-npitotlnf ,  8M,                                         ^^^| 
t^^Pk  490.                           '^H 

W' 

^^^^    BXU'niLl 

J_^^l 
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Hydatidifonn  mole : 

etiology  of,  284. 

prognosis  of,  286. 

Bymptoms  of,  285. 

treatment  of,  28C. 
Hydramnion,  277. 

as  cause  of  tardy  labor,  423. 

diagnosis  of,  278. 

etiology  of,  277. 

prognosis  of,  278. 

symptoms  and  signs  of,  277. 

treatment  of,  278. 
Hydrocephalus,  613. 

diagnoeis  of,  514. 

etiology  of,  614. 

mechanism  of  labor  in,  514. 

morbid  anatomy  of,  514. 

prognosis  in,  515. 
Jli/drorrhoea  gravidarum^  272. 
Hydrothorax : 

fetal,  obstructing  labor,  516. 
Ilygicne  of  pregnancy,  115. 
Uymen : 

anatomy  of,  6. 

annularis,  6. 

cribriformis,  6. 

fimbriatUB,  6. 

imperfiiratus,  6. 
Hypertrophy : 

of  uterine  raucous  membrane,  causing  abor- 
tion, 293. 
Hysteria : 

in  pregnancy,  117. 
Hysterotomy,  399  {vidt  Ctesarean  section). 

Icterus: 

neonaforiitn,  241. 

in  pregnancy,  255. 
Ileus: 

duo  to  retroflcsed  gravid  uterus,  266. 
Ilia,  anatomy  of,  141. 
Impregnation,  40  (i:ide  fecundation). 
Incarceration  of  rctroflexed  gravid  uterus, 
2G6. 

treatment  of,  267. 
IiK-rtia  uteri,  422,  429. 

causes  of,  422. 

treatment  of,  423. 
Infant,  new-born,  241. 

artifloiul  feeding  of,  247. 

bath  of,  246. 

care  of,  246. 

care  of  cord  of,  246. 

changes  in  circulation  of,  241. 

digestion  of,  241. 

icterus  of,  241. 

loss  of  weight  of,  242. 

navel  of,  241. 

selecting  wet-nurse  for,  246. 


Infant,  uew-bom : 

skin  of,  241. 

tumor  on  presenting  part  of,  241. 

umbilicus  of,  241. 
Infectious  diseases : 

complicating  pregnancy,  251. 
Injections : 

between   uterus   and  ovum,  to   prodnee 
abortion,  829. 

intra-uterine,  in  pott-partum  hsmoniia^ 
644. 

intra-uterine,  in  puerperal  fever,  643. 

vaginal, 
in  protracted  first  stage  of  labor,  425. 
to  produce  abortion,  831. 
to  prevent  puerperal  fever,  642. 
Insanity : 

in  pregnancy,  117,  652. 

of  lactation,  665. 

puerperal,  652. 
Insertion : 

marginal,  of  oord,  282. 
Insomnia,  in  pregnancy,  122. 
Insufflation : 

in  atph'jzia  neonatorum,  695, 
Intestine : 

development  of,  62,  65,  66. 
Jnvertio  vteri,  563. 
Involution,  uterine,  282. 
Iron: 

ii^ection  of,  inpott-partum  hemorrhage,  544. 

Ube  of,  in  vaginal  thrombus,  5S0. 
Ischia,  anatomy  of,  143. 

Jaundice : 

in  new-bom  child,  241. 

in  pregnancy,  255. 
Jaw,  development  of,  63. 
Joints : 

anchylosis  of,  fetal,  obstiiicting  labor,  518. 

mobility  of  pelvic,  in  labor,  273. 

pelvic,  143. 

sacro-ilinc,  143. 

Kibble's  cot : 

use  of,  in  puerperal  fever,  649. 
Kidney* : 

cystic  degeneration  of  fetal,  516. 

putholo^cal  changes  of,  in  eclampsia,  531 
et  stq. 
Knots  in  umbilical  cord,  280. 
Kyphotic  pelvis,  440,  485. 

Labia  majora,  2. 
commissures,  anterior  and  posterior  of,  8. 
oedema  of,  in  pregnancy  and  parturition, 

118,  130,  535. 
thrombosis  of,  4. 
minora,  4. 
sebaceous  glands  of,  6. 
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Labor: 
action  of  abdominal  mosdcit  in,  12S. 
action  of  oxpellent  tbroes  in,  184. 
action  of  paim*  on  uterine  walls  in,  127. 
action  of  vagina  in,  129. 
amesthetici  in^819. 
causes  of,  128. 
chloroform  in,  220. 
clinical  course,  122,  130. 
contraction  of  uterine  ligaments  in,  128. 
duration  of,  184. 
dry,  423. 
false,  431. 
mechanism  of: 

abnormal,  in  vertex  presentations,  177. 

in  abnormal  face  presentations,  186. 

in  breech  presentations,  196. 

in  brow  presentations,  192. 

in  face  presentations,  184. 

in  irre;2rular  breech  presentations,  199. 

in  normal  presentations,  169. 

in  occipito-posterior  positions,  177. 
missed,  290. 
normal : 

amosthetios  in,  219. 

care  of  patient  after,  217. 

diloroform  in,  220. 

conduction  of,  202. 

examination  of  jmtient  in,  203. 

management  of  first  stage  of,  204. 

management  of  second  stage  of,  205. 

mani^ment  of  third  stage  of,  215. 

preliminary  preparations  for,  203. 

preservation  of  perineum  in,  207. 

treatment  of  lacerations  ailcr,  218. 

tying  cord  in,  211. 
obstructed  {vidt  obstructed  labor), 
painful,  480. 

cessation  of,  after  diaphonuis,  431. 

from  fajfiteria,  430. 

from  inflammation  of  or  around  genital 
organs,  431. 

ftom  intestinal  irritation,  431. 

fh>m  rheumatism,  431. 
pains  of,  129. 

influence  of,  on  organism,  129. 
pathological,  419. 
precipitate,  420. 

consequences  of,  420. 

treatment  of,  420. 
premature,  291,  467. 

care  of  cliild  after,  333. 

catheterization   of    uterus    to   produce, 
829. 

choice  of  methods  to  produce,  832. 

indications  for,  Sa<S,  465. 

induction  of,  826. 

iaietHimB  botwean  nttr  »  to 


Labor: 

mechanical  dilatation  of  cervix  to  pro- 
duce, 330. 
operations  to  produce,  828. 
rupture  of  membranes  to  produce,  880. 
tampon,  v^nal,  to  produce,  832. 
vaginal  douche  to  produce,  331. 
stage  of: 
first,  130. 

second,  or  stage  of  expulsion,  133. 
third,  or  placental  period,  133. 
symptoms,  precursory,  of,  130. 
tardy,  421. 
anodynes  in,  424. 
Barnes's  (Ulator  in,  425. 
bougies  in,  425. 
douche,  vaginal,  in,  425. 
ergot  in,  426. 

expression  of  placenta  in,  429. 
hour-glass  contractions  of  uterus  in,  429. 
irregular  pains  in  first  stage  of,  421. 
irregular  pains  in  second  stage  of,  42C. 
irregular  pains  in  third  stage  of,  429. 
quiuia  in,  426. 

treatment  of,  421,  427,  429,  430. 
uterine  ligaments : 

contraction  of,  in,  128. 
uterine  contractions  in,  127. 
Laceration : 
at  vaginal  orifice,  575. 
of  cervix,  treatment  of,  after  labor,  218. 
of  genital  canal,  564. 
of  pcrinsum,  218,  570. 
of  utcruA,  564. 
of  vagina,  675. 
of  vcstibulum,  575. 
Lactation,  237. 
fever  of,  238. 
insanity  of,  652. 
Laparotomy  (cids  gastrotomy) : 

in  extro-uterine  pregnancy,  322. 
Laparo-elytrotomy,  415,  461. 
details  of  operation  for,  417. 
history  of,  415. 
Laxatives  in  puerperal  fever,  648. 
Leeches: 

in  puerperal  fever,  646. 
LiganutUa  lata,  14. 
Ligament,  round,  15. 
Ligaments : 
broad,  14. 
pelvic,  145. 
rccto-uterinc,  15. 
vcsico-uterine,  14. 
Lignmentum  : 
OFarii,  20. 
Urfg,  15. 
Liquor  amnii,  58. 
Lithopeedion,  287,  290. 
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Liver: 

development  of,  65. 

dcgfenerution  of  fetal,  617. 
Lochia,  236. 

alba,  237. 

loctca,  237. 

rubra,  236. 

serosa,  23C. 
Locking: 

of  children  in  multiple  pregnancies,  227. 

of  forceps,  845. 
Locomotion : 

impeded  in  labor,  92, 180. 
Lungs,  development  of,  64. 
Lying-in  period : 

duration  of,  246. 
Lymphatics  of  uterufl : 

inflammation  of,  in  puerperal  fever,  628. 

.  Maocration : 

of  foetus,  233. 
Macula  folliculi,  87. 

Malarial  fever  complicating  pregnancy,  254. 
Malformations  {tide  monstrosities) : 

of  child,  518. 
Mamma: 

anatomy  of,  91,  237. 

changes  of,  in  pregnancy,  91. 

diseases  of,  657. 

secretion  of  milk  in,  237. 
Mastitis,  parenchymatous,  600. 
Muniu  {villi-  insanity) : 

pucriieml,  05:3. 

treutmcat  of,  G54. 
Margiuiil  insertion  of  cord,  282. 
Meatus  urethrcc,  5. 
Meconium,  To. 
Mechanism : 

abnnrmal,  in  vertex  presentations,  177. 

of  abiiorinal  face  presentations,  186. 

of  breech  jiresontations,  197. 

of  breech  presentations,  irregularities  in, 
199. 

of  brow  presentations,  192. 

of  face  presentations,  184. 

of  labor,  139. 

of  normal  labor,  109. 

of  oecipito-posterior  positions,  177. 
Melancholia  {vide  insanity) : 

in  prc^'n.incy,  0.">2. 

treatment  of,  054. 
Memhrana  f/ranuloxa,  .30. 
Membrune,  blo^todonnio,  44. 
Membnmes : 

artific-tnl  rupture  of,  205. 

rupture  of,  to  produce  abortion,  330. 

spont-aneous  rupture  of,  205. 
Mense.s : 

suppression  of,  in  pregnancy,  96. 


Menatruation,  87  «t  Hq. 

Mesoderm,  45. 

Metritis,  as  result  of  retroflexion  of  giavul 

uterus,  260. 
Micrococci : 

Davaine's  experiments  wi^j,  614. 

in  puerperal  fever,  612,  631. 
Micropylo,  of  Keber,  42. 
Microspores,  in  puerperal  fever,  C12,  6S1. 
Microsporum  tcplicum,  615. 
Migration  of  ovum,  39. 
Milk,  237. 

anatomical  considerations  relating  to,  237. 

condensed,  248. 

composition  of,  289. 

fever,  238. 

preparation  of,  for  infants,  248. 

secretion  of,  287. 
defective,  657. 
Milk-leg,  655  {vide pMeffmatia  alia  doUiu). 
Miscarriage  {vide  abortion),  201. 

time  of  greatest  liability  to,  116. 

treatment  of,  809. 
Missed  labor,  290. 
Mola: 

carnoea,  296. 

sanffuinosa,  295. 
Mole,  hydatidiform,  283. 

anatomy,  morbid,  of,  288. 

diagnosis,  286. 

due  to  abortion,  295. 

etiology,  284. 

prognosis,  2SC. 

symptoms,  285. 

treatment,  280. 
Mons  Venerit,  2,  15. 
Monstrosities,  518. 

acardiacus,  519. 

ancucophalus,  .''21. 

diagnosis  of,  518. 

hemicephnlus,  521. 

mechanism  of  labor  with,  519. 

prognosis  in  cases  of,  519. 
Morbus  coxariii»  : 

causing  pelvic  deformities,  483. 
Moming-.-iickncss  of  pregnancy,  119. 
Morsus  diaMi,  19. 
Morula,  44. 
Morphia  (vide  opium) : 

in  eclampsia,  537. 

in  post-parlum  hemorrhage,  .543. 

in  protracted  first  stage  of  labor,  424. 

in  puerjieral  fever,  645. 
Movements,  fetal,  in  pregnancy,  99. 

active,  99. 

passive,  99. 
Mailer's  ducts  28. 
Multiple  pregnancies,  221. 

acardia  in,  223. 
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Multiple  pregnancies : 

conduct  of  labor  in,  229. 

development  of  children  in,  224. 

diagnosis  of,  224. 

entrance,  simultaneous,  of  both  children 
iuto  pch'is,  In,  2L*'1. 

fittM  pipytftc^ui  in,  224. 

frequency  of,  221. 

labor  in,  225. 

locking,  of  children,  in,  227. 

management  of,  221. 

origin  of,  221. 

presentations  in,  225. 

prognosis  in,  228. 

viiritriic ;  of,  it'i  l 

vcittht  of  children  in,  223. 
Mummification : 

of  foDtiis,  283. 
Myomato,  uterine,  506  {vicU  uterus,  myomata 
of). 

Naegele  oblique  pelvis,  481. 
Nasal  tnagte: 

development  of,  62. 
Nau«e«  of  pregnancy,  119. 
Navel : 

changes  of,  in  pregnancy,  90, 108. 

of  new-bom  child,  241. 
Neoplasmata : 

placental,  275. 

uterine  atre.-<ia  fh>m,  503. 

vaginal  atre«a  fVom,  508. 

feoanthiiiion  of  ovn  of,  42. 
N*rv«js  flf  uterufi,  27. 
Nervous  RystL-iii : 

diseases  of,  in  pregnunoy,  117, 121,  122. 
Ncural^a,  in  pregnancy,  92,  95, 12h 
New  format iona  in  pLicenta,  275. 
Newly-born  ehilJ 

Oiiphysia  of,  &?S. 

breasts  of,  241. 

icterus  of,  241. 

milk  prepared  for,  248. 

size  of,  76. 

weight  of,  76. 
Nipples : 

changes  in,  during  pregnancy,  91 

fissured,  653. 

sore,  658. 
treatment  of,  659,  660. 
Nurse: 

wet,  selection  of,  246. 
Nursiinij : 

in  projjnaocy  246. 

Jit  preirnA^c:y ,  96. 
Vjmpbm,  4  {vitU  lafai*  minom). 
MbMMw  glands  <<  8. 


Obstructed  labor,  due  to— 

abiionualitiL-ii  uC  li^tuti,  613  (vide  fcctus). 

■xicbyhhib  of  fc^tnli  joint ji,  518, 

arm,  ejEtended,  3flO, 

ascites,  fetal,  516. 

atresia,  uterine,  504  (vide  atresia). 

atresia,  vaginal,  601. 

atresia,  vulvar,  50<). 

bLunlder,  distendiiil,  502. 

coiling  of  Ctord,  279. 

cy  a  Locale,  50'J, 

diBpLBcttmcnts,  uterine,  264,  265. 

fntly  growth*,  2S0, 

fipoGS,  impa<.-tL>d,  205. 

J]brous  growths,  503. 

hcmitid,  VDgiojil,  603. 

lijdrocL'phiilujt,  ft'tal   518. 

hydrothonuc,  fetal,  516. 

hypertrophy  of  cervix,  5^5, 

hymea,  perslsd-nt ,  50<). 

knots  ofcotd,  250, 

locked  twin.",  927. 

morbid    growths    of    genital   canal,   508, 

505. 
monstrosities,  618. 
multipic  prcgnanoy,  225, 
ovarian  timioM,  611. 

ossification  of  fontancllcs,  premature,  518. 
perimeum,  rigid,  601. 
spina  hinda,  517 
tumor:),  intrapolvic,  503,  505. 

Odontalijia,  in  pregnancy,  95. 
(Edema: 

cervical,  in  labor,  505. 

in  eclampsia,  535. 

in  htbor,  130. 

in  pregnancy,  92, 118,  585. 

vulvar,  in  labor,  13<>,  505. 

vulvar,  in  pregnancy,  118,  26C. 
Omphalo-raesentcric  artery,  07. 
Operation : 

for  Coisarean  section,  400. 

for  embryotomy,  395,  396. 

for  extraction  of  fuetus  in  breech  presen- 
tations, 866. 

for  porforotion  in  craniotomy,  377,  381. 

for  producing  abortion,  329. 

Porro's,  411. 
history  of,  412. 
detMls  of,  413. 

Thomas's,  or  kparo-elytrotomy,  415,  461. 
hi.ttory  of,  415. 
details  of,  417. 
Opiates : 

in  eclumpsia,  537. 

in  jHMit-p'irf urn  hemorrhoTe,  643. 

in  protnietcd  first  stage  of  lulK>r,  424. 

in  puerperal  fever,  645. 
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Oi>;anfi  ot  penemtinn : 

anatomy  of  teraalo,  1. 

abnormalities  of,  5(XI. 

changes  in,  durln<T  pregnancy,  83  d  $iq. 

development  of,  23. 
Orifice,  oral,  duvclopment  of,  62. 
Orif-eium  ca/jine,  6. 
Os  innorainatum,  anatomy  of,  141. 
Odteomalocia : 

pelvic  deformity  from,  495. 

pseudo-,  498. 
0#,  tiiicit,  12. 

internum,  13. 
Ob  uteri  : 

changes  of,  in  pregnancy,  8Q,  98. 

dilatation  of,  in  labor,  131,  180. 
causes  of,  138,  137. 

elongation  of  anterior  lip  of,  in  labor,  505. 

oedema  of  anterior  lip  of,  in  labor,  505. 

rigidity  of,  atresia  from,  505. 

thrombus  of,  in  labor,  505. 
Ovarian : 

pregnancy,  810,  815. 

tumors,  diagnosis  of,  512. 

tumors,  obstructing  labor,  511. 
Ovaries : 

anatomy  of,  20. 

arteries  of,  24. 

cortical  substance  of,  22. 

discharge  of  ovum  from,  St. 

erectility,  theoretical,  of,  26. 

ligament  of,  20. 

medullary  substance  of,  21. 

tumors  of,  in  pregnancy  and  the  pusrperal 
state,  511,  512. 
diagnosis  of,  512. 

tunica  ulbtifjinen,  of.  21. 
Osaxo-hijistorfctomy,  411. 

hLst<:>ry  of,  412. 

detail*  of,  413. 
Ovulation,  ."7. 
Ovum : 

anatomy  of.  .".G. 

clmti.;r«!*  in,  subsequent  to  fecundation,  42. 

dovolopmotit  of,  33. 

discharge  of,  from  ovary,  37. 

dincio  [.rolvjiriig  of,  X^. 

germinativi'  ^put  of,  37. 

germinutivc  ve.siclo  of,  .37. 

mcmtirniKi  t/raimlom  of,  3i5. 

migration  of.  ."9. 

prt'iuatiirc  exp\ilsion  of,  201. 

se^uetirutioii  of,  43. 

vitelline  mcmhraiiu  of,  30. 

vitellus  of,  37. 

yolk  of,  37. 

torht  /le/l'iriili  of,  37. 
Ovum-forceps : 

Ure  of,  in  abortion,  307. 


Oxytocics : 
contraindications  for,  4S8. 
indications  for,  429. 
in  accidental  bapmorrhage,  562. 
in  parturition,  428. 
in  placenta  pnevia,  560,  561. 
in  pott-partum  hemorrhage,  543. 
in  protracted  fint  stage  of  Ubor,  424. 

Pains: 

after-,  28S. 

anomalies  of,  419. 

effect  of  chloroform  on,  220. 

good,  421,  449. 

in  abdominal  walls,  daring  pregnancy,  91. 

in  puerperal  fever,  628. 

irregular,  in  first  stage,  421. 

irregular  in  second  stage,  426. 

irregular  in  third  stage,  429. 

premonitory,  180. 

strong,  420. 

ireak,  420. 
Palate,  cleft,  68. 
Palatine  arch,  68. 

Palpitotion  of  heart  in  pregnancy,  117. 
Pancreas: 

development  of,  66. 

dilatation  of  fetal,  517. 
Paresis  in  pregnancy,  95. 
Parametritis,  from  retroficsed  gTa\id  uterus, 

206. 
Parturition  {ride  labor). 
Pelvic  measurement,  434. 

external,  434. 

internal,  436. 

instruments  for,  435. 

of  coniuj^ita  vera,  433. 

of  diagonal  conjugate,  4-37. 

of  external  con  j  usate,  436. 

of  transverse  diameter,  43S. 
Pelvimeter,  435. 

circle  of  Boudclocquc,  435. 

Schultze's,  43.5. 

the  hand  us,  for  internal  measurements,  4.?.«>. 
Pelvimetry : 

external,  434. 

internal,  436. 

instruments  for,  435.  • 

Pelvis : 

a-/ufibilifer  Jtift  -minor,  432,  439. 

imatomy  of.  139. 

orticulations  of,  143. 

ns  a  whole,  14H. 

contracted,  432. 
a<  indication  for  abortion,  826. 
diiisjnosis  of,  433. 
from  history,  434. 
from  mca-surcments,  436. 
effects  in,  of  pressure  on  mother,  466i, 
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Pelvis : 
ooDtracted,  effects  in,  of  pressure  oa  child, 
456,  457. 
forms  of,  three  principal,  439. 
frequency  of,  432. 
generally,  444. 

influence  of,  in  pregnancy  and  labor,  446. 
on  labor-pains,  448. 
on  mechanism  of  labor,  451  et  teq. 
on  presentations  of  foetus,  448. 
on  uterus  in  pregnancy,  447. 
irr^^larly : 
pseudo-oateomalacia,  445. 
kyphosis,  440. 
scoliosis,  446. 
prognosis  in,  459. 
treatment  in,  460. 
expectant,  475. 
forceps,  475. 
premature  labor,  467. 
version,  470. 
when  child  may  bo  delivered  through 

natural  passages  alive,  4C6. 
when   child    can   not    be   delivered 
through  natural  passages  alive,  461. 
when  craniotomy  or  abortion  must  be 
performed,  464. 
varieties  of,  432. 
deformed,  rare  forms  of,  4S1. 
deformed  by — 
absence  of  symphysis,  499. 
exostosis,  498. 
fractures,  498. 
osteomalacia,  496. 
rachitis,  442. 
diameters  of,  150. 
differences  between — 
adult  and  infantile,  153. 
female  and  male,  152. 
flattened,  441. 
non-rachitic,  441. 
rachitic,  442. 
floor  of,  158. 
Ainnel-shaped,  498. 
inclination  of,  145. 
kyphotic,  485. 
1i,(aments  of,  145. 
measurements  of,  434. 
movemcnt-t  in  joints  of,  147. 
Nacgele's  oblique  (vitU  oblique), 
nana,  439. 
osteomaladc,  495. 
anatomy,  morbid,  of,  495. 
diagnosis  of,  497. 
etiology  of,  496. 
prognosis,  497. 
treatment,  498. 
oUiqiu,  of  Naegele,  481. 
■BitoBDj,  moiUd,  of^  481. 


Pelvia: 

diagnosis  of,  48S. 
etiology  of,  48U. 
mechanism  of  labor  in,  484. 
prognosis  in,  484. 
treatment  in,  485. 
planes  of,  149. 
pscudo^osteomalacic,  498. 
relaxation  of  aymphysis  of,  in  pregnancy, 

273. 
Bobert's  anchyloeed  and  tiunsverscly  con- 
tracted, 489. 
anatomy,  morbid,  489. 
etiology,  490. 
prognosis,  491. 
■oft  parts  of,  155. 
spondolbthetic,  491. 
anatomy,  morbid,  491. 
etiology,  492. 
prognosis,  493. 
Perforation : 
extraction  of  child  after,  88SL 
indications  for,  377. 
instruments  for,  378  (vid«  perforatore). 
operation,  how  performed,  377,  381. 
preparations  tor,  381. 
Perforator,  379. 
Blot's,  379. 

Hodge's  cranial  scissors,  379. 
Simpson's,  379. 
Smellie's  scissors,  378. 
Thomas's,  379. 
trephine,  380. 
Perinffiuiu : 
dilatation  of,  in  labor,  133. 
laceration  of,  in  labor,  138. 
preservation  of,  in  labor,  207. 
rigidity  of,  obstructing  labor,  601. 
Peritonitis,  as  result  of  incarceration  of  retro- 
flexed  gravid  uterus,  266. 
Phantom  tumors,   differentiation   of,   from 

pregnancy,  105. 
I%Ugmana  alba  dole  at,  655. 
etiology,  655. 
history,  clinical,  of,  656. 
origin  of,  655. 
prognosis  of,  657. 
treatment  of,  657. 
Phthisis,  complicating  pregnancy,  269. 
Physician,  visits  of,  during  the  puerperal 

state,  243. 
Placenta : 
anatomy  of,  49,  52, 
anomalies  of,  274. 
in  circulation,  274. 
in  development,  274. 
in  form,  274. 
in  position,  274. 
artificial  separation  of,  651. 
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Placenta : 
development  of,  58. 
degenerations  of,  275. 
expression  of,  by  Cred^'A  method,  215. 

in  tardy  labor,  429. 
fetal,  64. 

inflammation  of,  276. 
new  growths  in,  275. 
prscvia,  552. 
diagnosis  of,  567. 
etiology  of,  558. 
frequency  of,  553. 
haemorrhages  in,  554. 
history,  clinical,  of,  554. 
prognosis  of,  556,  55y. 
situation  of,  552. 
treatment  of,  557. 
Barnes's  dilator,  659. 
detachment  of  placenta,  560. 
ergot,  560. 
forceps,  560. 
tampon,  559. 
varieties  of,  652. 
retained,  660. 

treatment  of,  551. 
structure  of,  fully  developed,  56, 
Hyphilis  of,  276. 
tumors  in,  275. 
vtertna,  54. 
villi  of,  52. 
in  cat,  64. 
in  mure,  53. 
Placentitis,  'i'^b. 
Planes  of  pelvis,  149-151. 
Plates : 
abdominal,  47,  61. 
dorsal,  46,  59. 
lateral,  47,  61. 
vcrtcrbral,  primitive,  61. 
Pleurisy,  chronic,  complicating  pregnancy, 

258. 
Plexus : 
hypogastric,  27. 
pampiniformis,  23. 
uterinus,  23. 
magnus,  27. 
FtloB  : 
ve»ico-virrin<r,  14. 
redo-uUrintt,  15. 
Plural  prcifuancy,  221  {cide  pregnancy,  mul- 
tiple ). 
Pneumoniu,  acute  lobar,  complicating  preg- 
nancy, 257. 
Podalic  version,  869. 
Polypus,  fibrinous,  removal  of,  303. 
Porro's  operation,  411  (nde  ovaro-hystorec- 
t'lmy). 
history  of,  412. 
details  of,  413. 


Portio  vaginalis  of  cervix,  12. 
Positions : 
classification  of,  168. 
forceps,  oae  of,  in  ocoipito-posterior,  S6S. 
fetal,  81. 
Ihtt-partum  hemorrhage,  639  (cidt  hemor- 
rhage, posUpartum). 
Prague,  method  of  extraction  with  head  at 

the  brim,  364. 
PrapiUium  elitoHdu,  4. 
Precipitate   labor,  420  (rids  labor,  precipi- 
tate). 
Pregnancy : 
aoardia,  in  multiple,  223. 
accidental  complications  of,  250. 
auscultation  in,  106. 
auscultatory  signs  of,  100. 
ballottement  in,  100. 
bladder  and  rectum,  functional  disease  of^ 

in,  92. 
blood-changes  of,  116. 
breasts  in,  98. 

carbonic  dioxide,  increase  of,  in,  93. 
cardiac  diseases  in,  266. 
cephalalgia  in,  122. 
changes  in  abdominal  walls  in,  90. 
in  breasts  in,  91. 
in  cervix  uteri  in,  93. 
in  entire  oi^nism  in,  92. 
in  navel  in,  90. 
in  nipple  in,  91. 
in  OS  uteri  in,  93. 
in  sexual  apparatus  and  neighboring  o^ 

guns  in,  82. 
in  thyroid  in,  93. 
in  va;j:ina  in,  89. 
in  vulva  in,  89. 
cholera  oomplicatinjr,  252. 
chorea  complicating,  261. 
complications  of,  accidental,  250. 
complicated  by : 
anomalies  of  cord,  279. 
anomalies  of  placenta,  274. 
calcareous)  degeneration  of  cord,  2S1. 
coiling  of  cord,  281. 
cysts  in  cord,  281. 
deficiency  of  amniotic  fluid,  278. 
hernias  of  cord,  280. 
hydatid  iform  mole,  283. 
liydramnion,  277. 
knots  in  cord,  280. 
maceration  of  foetus,  288. 
missed  labor,  290. 
mummification  of  foetus, 
placentitis,  276. 
rt;tcntion  of  dead  i 
stenosis  of  umbilical ' 
torsion  of  cord,  8Ti. 
conduct  of  labor  in  nu 
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Pregnancy: 
diagnosis,  differential,  of,  104. 
diagnoais  of  dead  foetus  in,  109, 
diaf^noeia  of  multiple,  2H. 
disordem  of,  116. 

distinction  between  first  and  second,  107. 
duration  of,  109. 

effects  of,  on  nervous  system,  95. 
emphysema  complicating,  258. 
empyema  complicating,  258. 
endometritis  during,  270,  272. 
extra-uterine,  309. 

abdominal,  810,  S15. 

definition  of,  810. 

diagnosis  of,  818. 

interstitial,  818. 

ovarian,  810,  815. 

puncture  of  sac  in,  819. 

symptoms  of,  816. 

terminations  of,  317. 

tubal,  310. 

tubo-abdominal,  814. 

tubo-ovarian,  814. 

treatment,  819. 
of  early  cases,  819. 
of  advanced  coses,  332. 
face-ache  in,  121. 
fetal  heart-sounds  in,  100. 
funic  souffle  in,  102. 
frequency  of  multiple,  221. 
heart-bum  in,  121. 
hydnemic  oedema  in,  117, 118. 
hygiene  of,  115. 
icterus  complicating,  S55. 
impaired  dif^tion  in,  94. 
Increase  in  mte  of  abdomen  in,  93. 
insttUvatbn  in,  llil. 
IbsAbity  in,  65^. 
Inaonmia  in,  133. 
laspecllan  of  abdomen  in,  103. 
intentijiBtion  of  patient  in,  102. 
Intomtption,  prDmaiiire,  of^  21rl, 
Bukrial  fivn  in,  S54. 
Buuiifemtnt  of,  llB. 
methods  of  phyeicftl  oxaminaCioa  in,  lOS. 
mumpln,  Sil. 

aoardia  in,  fSS. 

eondnct  of  labor  in,  SS8, 

devolopment,  nnequsl,  Is,  SS8. 

diafrjioaAn  of,  SU. 

foetus  papynitwus  in,  224, 


ftwjtieiK'y  uf,  !t^l. 


Pregnancy : 
nausea  and  vomiting  in,  97, 119. 
oedema  in,  92,  118,  585. 
palpation  of  abdomen  in,  103. 
pathology  of,  249. 

pernicious  ansmia  complicating,  117. 
phthisis  complicating,  259. 
pneumonia  complicating,  257. 
pleurisy  complicating,  258. 
prediction  of  end  of,  111-118. 
pruritus  in,  121. 
quickening  in,  99. 
rectal  touch  in,  107. 
relapsing  fever  complicating,  258. 
relaxation  of  symphysis  in,  278. 
rubeola  complicating,  261. 
salivation  in,  98. 
scarlatina  complicating,  251. 
speculum,  use  of,  in,  107. 
suppression  of  menses  in,  96. 
surgical  operations  during,  262. 
sympathetic  diseases  in,  97. 
syphilis  complicating,  259. 
typhoid  fever  complicating,  258. 
typhus  fever  complicating,  253. 
urine,  increase  of,  in,  95. 
uterine  bruit  in,  100,  101. 
vaginal  touch  in,  100. 
varicose  veins  in,  118. 
variola  complicating,  250. 
Premature  labor,  291, 420  {eid»  labor,  p.  675). 
Preparations  for  labor,  203. 
Presentations,  78, 167. 
breech,  196. 

nrmAmcntnrimn  for,  ft&G. 

uausea  of,  190. 

conflgnratiinn  of  ftetm  in,  ^X), 

diagnoBLti  of,  I9ii, 

nxeeptional  caaeia  of,  341. 

extrsctinn  of  bead  in,  3d  2,  SCO. 

extraction  in,  .354. 

irre^ulariticj  in  mecliatiiAm  of,  109. 

libonttion  of  artm  in,  360. 

mona^mcQt  of  cord  in,  35^. 

mechanism  of.  197. 

operation  of  extraction  In,  £C4,  SA7. 

prognosiLN  in.  KiO. 

rcleode  of  arrna  la,  3iJ0, 

treatment  of,  Sol. 
brow,  193. 

projrngsis  In,  t9a. 

treatment  of^  IM, 

of  predominating',  fifBt,  I6t. 
daasiflstion  of,  1$^ 

ICTCOpb  fn,  oS^ 
c^nflvrunition  ofj 
dui^a^iii  c>f, ' 
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Presentationa,  face : 
frequency  of,  182. 
mechanism  of,  184, 18<i. 
prognosis  in,  189. 
treatment  of,  190. 
natural,  167. 
normal,  167. 
:    pelvic,  extraction  in,  S64. 
shoulder,  167,  465. 
version  in,  465. 
transverse,  167. 
unnatural,  167. 
vertex,  168. 
IVcquency  of,  168. 
diagnosis  of,  168. 

theories  to  account  for  preponderance  of, 
79. 
Prolapse: 
of  gravid  uterus,  268. 
of  vagina  in  pregnancy,  268. 
Primitive  trace,  46,  59. 
Process,  frontal  or  intermaxillary,  62. 
Prototoma,  46. 

Pruritus  in  pregnancy,  96, 121. 
Psoas  abscess  in  puerperal  fever,  626. 
Pseudo-osteomalacic  pelvis,  498. 
Pubes,  anatomy  of,  142. 
Pudendum,  definition  of,  1. 
Puerperal  diseases,  602. 
Puerperal  eclampsia,  526  {tide  eclampsia). 
Puerperal  fever,  602. 
abscesses  in,  625. 
bacteria  in,  C12  «?  neq.,  631. 
causes  of,  630,  683,  63C,  037. 
classification  of  lesions  of,  603. 
clinical  history  of,  620  et  »eq. 
symptoms  of  endocolpitis  and  of  endome- 
tritis, 620. 
symptoms  of  general  peritonitis,  626. 
symptoms  of  parametritis.  621. 
symptoms  of  perimetritis,  621. 
symptoms  of  septicemia,  028-630. 
definition  of,  602. 
diphtheritic  patches  in,  617,  631. 
endocarditis  in,  618. 
endocolpitis  in,  604,  620. 
endometritis  in,  0O4,  620. 
crysijiclas,  bow  rel.itcd  to,  613. 
frequency  of,  602,  640. 
inflammation  : 
of  genital  mucous  membrane  in,  603,  604. 
of  pcritonreum,  uterine,  604,  007,  620. 
of  subserous  pelvic  cellular  tissue  in,  003, 

607. 
of  uterine  parenchyma  in,  603,  605. 
lesions  of,  603. 
metritis  in,  605,  621. 
micrococci  in,  012,  631. 
microspores  in,  612,  <>31, 


Puerperal  fever : 
nature  of,  608. 

pathological  anatomy  of,  COS. 
phlebitis  in,  604,  607,  629. 
phlebo-thrombosis  in,  607. 
prevention  of,  637,  641. 
septicKmia  in,  604,  608,  611,  619,  6S8,  UO. 
treatment  of,  648. 

by  alcohol,  648. 

by  antipyretios,  646. 

by  cold,  648. 

by  digitalis,  647. 

by  douche,  intra-uterine,  648. 

by  douche,  vaginal,  643. 

by  laxatives,  646. 

by  leeches,  646. 

by  opium,  645. 

by  poultices,  646. 

by  quinia,  646. 

by  salicylate  of  soda,  647. 

by  veratrum  viride,  647. 
treatment  of  peritoneal  efnisions,  650. 
virus  of,  612. 
Puerperal  state,  280. 
after-pains  in,  235. 
cervix  uteri  in,  234. 
closure  of  sinuses  in,  234. 
diagnosis  of,  240. 
diet  in,  244. 

general  functions  in,  281. 
involutio  uteri  in,  232. 
lochia  in,  236. 
loss  of  weight  in,  232. 
management  of,  217,  242. 
milk-fever  in,  238. 
nursing  in,  245. 
passing  urine  in,  242. 
pulse  in,  231. 
retention  of  urine  in,  232. 
separation  of  decidua  in,  2.33. 
secretion  of  milk  in,  2.37. 
sleep  in.  242. 
temperature  in,  2.31. 
uterus,  position  of,  in,  235. 
vagina  in,  235. 
visits  of  physicians  in,  243. 
washing  of  va^/ina  in,  243. 
Pulse,  in  puerperal  state,  231. 

Quickening,  date  of,  113. 
Quinine : 
as  antiphlogistic,  in  puerperal  fever,  646. 

Rachitis : 

deforming  pelvis,  442,  445. 
Rcctocelc : 

otresia,  va;,'inal,  tVom,  502. 
Relapsing  fever : 

complicating  pregnaiv*' 
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Bepercuflsion  {cid«  ballottement). 
Bepositor : 

Bnun*8, 876. 

Boberton'tt,  5S7. 

catheter,  used  as,  876. 
BeBpirstiou : 

artificial,  in  asphyxia,  605. 
Manholl  Ilall^  mitbcxJ,  696. 
Schultze'8  method,  595. 
Beatitution,  in  vertex  pivsentations,  176  {cidt 
external  rotation). 

in  &CC  prescntationa,  186. 
Betwned  placenta,  660  {eid«  placenta,  re- 
tained). 
Betention : 

in  uUrOy  of  dead  fcetus,  287. 

of  urine — 
in  pregnancy,  602. 
in  ptierptTul  f^tiiti',  282. 
Bctroflosion  of  fnivid  uterus,  269i 

with  incwcenitittai  266. 

trt'ntnieiit  of,  3*7 
BotTDversion  of  gravid  utenu,  266. 
Biekett : 

causing  pelvic  deformity,  442,  445  {ride 
rachiUi*). 
Bigid  08 : 

atresia  from,  605. 
Bima  f/ii>hniH,  2. 
Bobert's  anchyloscd  pclvt»,  489. 
Botation  of  foetus : 

in  breech  presentations,  193. 

in  fitco  pTti^cntatitiu-t,  l&fl. 

in  vertex  pfBsetilntJoiL>i,  176. 
Rubeola,  coinjillcatiiiir  pregnancy,  251. 
Bupturc: 

at  orifice  of  va^na,  673. 

of  ^^nltiil  t?u.tial,  ■'itU. 

of  pelvic  arUL'ulfction*,  681,  682. 

of  lu'rinffiini  fir*"». 

of  utcru;),  564  {tide  uterus,  rupture  of  the). 

of  vagina,  576. 

of  vestibule,  575. 

Sac: 

ii^eotions  into,  in  cxtra-uteiine  pregnancy, 
820. 

puncture  of,  in  extra-uterine  pregnancy,  819. 
Sacro-ilioc  articulation,  143. 
Sacrum: 

anatomy  of,  139. 

superficies  auriciilaris  of,  141. 
Salicylate  of  i>oda  in  puerperal  fever,  647. 
Salivation  in  pregnancy,  121. 
Scarlatina: 

in  pr^nanoy,  261. 

VORpcnlis,  262. 
"^-of  ntm»: 


I  Scholiotio  pelvis,  446. 
Scholio-ratbitio  pelvL*,  488. 
BeaaonA,  relation  of,  to  puerperal  fever,  687. 
Section,C«vMircjui,  399  (ru^Csesorean  section). 
Secretion : 

disorders  of,  in  pregnancy,  121. 
Segmentation  of  ovum,  48. 
Semen,  41. 
Senses;  special : 

affections  of,  in  pregnancy,  95,  97. 
Septicemia : 

in  puerperal  fever,  604,  608,  611,  620. 

symptoms  of,  628  ei  »eq. 
Septum  : 

reeto-voffinale,  7. 

nrftArrt-i'/fj/i/mlr,  7. 
Serous  lochia,  286. 

Sfnv»Jiit*i,  in  iwrintal  laceration,  678. 
Shoulder  prwentatioat  (vid4  transverse  pres- 

CDtatiDIl). 

Sbouldera,  deliver^v  of,  211. 

3inm  trrminitli*^  (17. 

l?lnti!<OK,  cloi^un;  of,  in  puerperal  state,  234. 

Sl«icp,  in  puerperal  staUs,  i!42. 

SleepluivineAS,  Ln  fircij;iiiincy,  122. 

UriUt/m-a  ptitpHtxi^  5. 

Social  state,  relation  of,  to  puerperal  fever, 

687. 
Souffle,  funic,  102. 
Speculum,  use  of,  in  pregnancy,  107. 
Spcniiatisoa,  11. 
Spbrnctcr  vugiuu?,  9. 
Bpina  bifida,  (tl, 

oa  oltdtruL'tion  to  labor.  617. 
Spinal  column,  articulation  of  fetal  head  with, 

166. 
Spleen : 

enlarj^ment  of  fetal,  517. 
Spondolisthetic  pelvis,  491. 
Spontaneous  evolution,  528  (vid«  evolution). 
Spontaneous  version,  521  {cidt  version). 
Spot : 
embryonic,  46,  59. 
gcrminative,  of  ovum,  37. 
Stage  of  labor : 
irregular  pains  in  firat,  419. 
irregular  pains  in  sec  >nd,  426. 
irregular  pains  in  third,  429. 
management  of  flrift,  204. 
management  of  second,  205. 
delivery  of  shoulderm  in,  211, 
preservation  of  perinuum  in,  207. 
tying  cord  in,  211. 
management  of  third,  215. 
treatment  of  long  firet,  428. 
by  antnlyiitA  uudl  uiui-»tlirlies,  424. 
by  Barnes's  dilators,  425. 
by  bougies,  42.5. 
by  douche,  vaginal,  425. 


axis  It  'jupeztur  Tm^'ie*  'SH- 
&raep»  jc  >lt>. 


aixioiniQsL.  in  ^resuner.  3. 

in  waK^vn-rm  luMiuniiwee.  ><» 
Soyvnamuacun.  :±±I    -mm 
ruue  . 

Svaaesy.  iosaxcic  &^ 

SnapenuiAt  '"■"'■■'^■",  Se--. 


jmuuab      .  "-•'5. 
abs«ace  't,  •<.'*. 


TxatDB  if  sHTu  in. 

Trans.  prmmi-rB.  m.  ja. 
"Esaoiuiis  m  lijrspak,  3«JL 

<iirBei<in  k.  3^. 

ante  -H-Tirnt;  Sifi. 

l^BBMibiinch.  if  JH<R>«i  and  lailk.  jn.i 

TimiMotse  ^msoHiiacunK.  liiZl 
Tnmk: 

dspsisifn  nl.  Jt  labtc  ITZ. 
TaiMi  jiamaact--  SL*. 
Xojbaak  Failopan: 
ampiulA  itl  It*, 
ir  J«l  IS. 
»£.  3. 

TofniarEK  iT.  ii>. 

abuMuiBu.  gacMM*  <■!  fttm  piegiumg. 

^fsi.  aifis?  irstoea.  317. 
jea<Hr.iK   ujoiuun^  paiTZk^  fig, 
dvanaix.  u. 

:ti  -wramtiaK.  jXS. 
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Tumon,  ovarian : 

in  puerperal  Btate,  612. 
obstructing  labor,  611. 
parametritic,  in  puerperal  fever,  424,  625. 
phantom,  difTerentiation   of,   ft-om   preg- 
nancy, 105. 
scalp,  170. 
uterine : 
complicating  presrnanoj,  parturition  and 

puerperal  state,  606. 
producing  atresia,  605. 
Tunita  : 
albvijinea,  of  ovum,  21. 
Jibrota,  of  Graafian  follicle,  86. 
propria,  of  Graafian  follicle,  35. 
Turning  {tid«  version). 
Twins : 

locking  of,  obstructing  labor,  227. 
Twin-pregnancy  (ri<^  pregnancy,  multiple). 
Tympanites : 
in  puerperal  fever,  C27,  628. 
uteri,  601. 
Typhoid  fever,  complicating  pregnancy,  253. 
Typhus  fever,  complicating  pregnanoy,  263. 

Umbilical  cord,  57  (rt<^«  f\ini8). 

anomalies  of,  279. 

calcareous  degeneration  of,  281. 

care  of,  in  infanta,  246. 

coiling  of,  281. 

cysts  in,  281. 

diseases  of,  28. 

formation  of,  67. 

hernias  of,  280. 

knots  in,  280. 

management  of,  in  breech  prosentatiouB,  359. 

marginal  insertion  of,  2S2. 

prolapse  of,  682. 

reposition  of,  687. 

souffle  in,  102. 

stenosis  of  vessels  of,  231. 

torsion  of,  279. 

tying  of,  in  labor,  211. 
Umbilical  vesicle,  47. 
Umbilical  vessels : 

stenosis  of,  281. 
Umbilicus : 

changes  of,  in  prcgnoncy,  90, 108. 

of  new-born  child,  241. 
Unavoidable  hemorrhage,  554. 
Unemia : 

in  eclampsia,  620,  532. 
Ureter: 

development  of  fetal,  616. 
Urinary  calculus : 

obstructing  labor,  603. 
Urine: 

albumen  in,  during  pmnHwr,  96. 
during  eclampsiii, '  VU. 


I  Urine: 

atresia  from  retention  of,  602. 
increase  of,  in  pregnancy,  96. 
passing,  in  puerperal  state,  243. 
retention  of,  in  pregnanoy,  602. 
retention  of,  in  puerperal  state,  233. 
Uterine : 
bruit,  in  pregnancy,  101. 
glands,  16. 
inertia,  422. 

pain,  in  pregnancy,  130. 
tumors,  obstructing  labor,  505. 
Uterus: 
abnormalities  of,  29. 
abnormal  conditions  of,  268. 
anatomy  of,  11. 

anteversion  and  anteflexion  of,  264. 
atrophy  of  mucous  membrane  of,  causing 

abortion,  292. 
hieomUy  32. 
body  Of,  12. 

bruit  in,  during  pregnanoy,  101. 
cancer  of  neck  of,  609. 

treatment  of,  510. 
catheterization  of,,  to  produce  abortion,  829. 
cavity  of  body  of,  12. 
ccr\-ix  or  neck  of,  12. 
contractions  of— 
effect  of  chloroform  on,  220. 
cordiformii,  32. 
corpus  of,  13. 
didelphtft,  30. 
dilatation  of  feUl,  517. 
double,  263. 
duplex,  30. 
fundus  of,  12. 
glands  of,  16. 
gravid : 

anteversion  and  anteflexion  of,  264. 

retroflexion  of,  265. 

retroversion  of,  265. 
with  incarceration,  266,  267. 
hernia  of,  269. 

hour-glass  contraction  of,  429. 
hypcrsemia  of  gmvid,  294. 
hypertrophy  of  mucous  membrane  of,  293. 
ii^cctions  between,  and  ovum  to  produce 

abortion,  829. 
injections  into,  in jio$C-partum  hemorrhage, 

644. 
inversion  of,  568. 
laceration  of  cervix  of,  573. 
ligaments  of,  14. 
lymphatics  of,  27. 
myoniata  of,  506,  508. 
nerves  of,  27. 
neck  of,  12. 

perforation  of,  from  pressure,  673. 
position  of,  in  puerperal  state,  236. 
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Uterus: 
prolapse  of,  268. 
rupture  of,  56i. 

clinical  history  of,  569. 

diagnosis  of,  569. 

etiology  of,  565. 

pathology  of,  568. 

treatment  of,  570  tt  eeq. 
lemi-partUui,  8*2. 
septus  tnloeularis,  82. 
tumors  of,  complicating  pregnancy,  606. 
tympanites  of,  601. 
imicomis,  30. 
veins  of,  23. 
vessels  of,  and  of  its  appendages,  22. 

Vagina: 
atresia  of,  601. 

accidental,  501, 

congenital,  601. 

from  cystic  degeneration,  603. 

from  cystocele,  502. 

from  eohinococui,  608. 

from  neoplasmata,  508. 

from  rectocele,  502. 

from  retention  of  urine,  502. 

fh>m  vaginal  hernia,  503. 

from  vaginismus,  503. 

from  vesical  calculi,  502. 
anatomy  of,  7. 
arteries  of,  11. 
bulbs  of  vestibule  of,  4. 
changes  of,  in  pregnancy,  89. 
changes  of,  in  puerperal  state,  285. 
columns  of,  9. 
criftce  of,  9. 

cystic  degeneration  of,  503. 
double,  263, 
douche  in.  425. 

examination  by,  in  pregnoncy,  203. 
laceration  of,  575. 
laceration  of  orifice  of,  675. 
prolapse  of,  in  pregnancy,  263. 
sphincter  of,  9. 
structure  of  walls  of,  8, 
tann>on  applied  to — 

in  ab<jrtion,  305. 

in  poKt-pnrtum  hfcmorrhage,  559. 

to  produce  alwrtion,  832. 
thrombus  of,  578. 

diasrnosis  of,  579. 

etiology  of,  579. 

prognosis  of,  580. 

symptoms  of,  57S. 

trcntuient  of,  5S0. 
veii)s  of,  11. 

walls  of,  their  structure,  8. 
Vaginal  douche,  425,  331,  642. 
Vaginal  growths,  atresia  from,  503. 


Vo^nismns : 

atresia  from,  503. 
VagUut  uterinus,  601. 
Valve : 
Eustachian,  68. 
o{/oramen  ovale,  09. 
Varicose  veins  in  pregnancy,  118. 
Variola  in  pregnancy,  250. 
Veins: 
of  uterus,  23. 
of  vagina,  11. 

varicose,  in  pregnancy,  92,  118. 
Veratrum  viride : 

in  puerperal  fever,  647. 
Vtmiz  oaseota,  76. 
Version,  866. 
after  cramotomy,  394. 
after  complete  retraction  of  utenia,  375. 
alter  rupture  of  membranes,  374. 
cephalic,  866. 
Braxton  Ilicks's  method,  369. 
Busch's  method,  368. 
combined  methods,  368. 
D'Outrepont's  method,  368. 
external  method,  367. 
Hohl's  method,  369. 
Wigand's  method,  307. 
Wright's  method,  368. 
combined  with  abortion,  466. 
external,  866. 
hand,  employed  in,  372. 
in  contracted  pelves,  470,  477,  479. 
in  head  presentations,  372. 
in  lateral  positions,  372. 
in  prolapse  of  funis,  .584,  587. 
in  rupture  of  uterus,  572. 
in  transverse  presentations,  373. 
use  of  catlitter  a-<  repositor  in,  376. 
use  of  fillet  in,  .375. 
use  of  repositor,  Braun's,  in,  375. 
internal,  871. 
neglected,  375. 
podalic,  869. 
bipolar  method,  309. 
combined  method,  309. 
indications  for,  369. 
spontaneous,  521. 
etiology,  521. 

mechanism  of  complete,  523. 
mechanism  of  partial,  522. 
prognosis!  in,  523. 
Vertex  presentation,  108  {ride  prcFentation, 

vertex). 
Vcrtebne,  primitive,  01. 
Vesicle : 
blastodcnnic,  44. 
gcmiiiiativc,  of  ovum,  37. 
umbilical,  47. 
Vesicles,  cerebral,  60. 
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Voesels: 

oollapae  and  tlcath  from  entrance  of  air  into 
uturine,  5U8. 

umbilical,  Htcnottid  of,  281. 

uturine,  22. 
Vtitibiilum,  4. 

bulbm  of,  4. 

fflandulm  of,  5,  6. 

laceration  of,  675. 
Villi,  chorial,  50,  52. 

Vinegar,  in  pott-partum  tueraorrhage,  645. 
Virus,  of  puerperal  fever,  612. 
Visceral  arches,  62, 

aortic  arches,  67. 
Visceral  clefts,  62. 

Visits  of  physician,  in  puerperal  state,  243. 
Vitelline  artery,  67. 
Vitelline  membrane  of  ovum,  86. 
Vitellus,  or  yolk,  of  ovum,  87. 
Vomiting : 

in  incarcerated  rotroflexed  gravid  uterus, 
266. 

in  pregnancy,  119. 

in  pueri^eral  tfever,  623. 

induction  of  abortion  for,  120. 
Vulva: 

atresia  of,  5<n). 

changes  of,  iu  pregnancy,  89. 


Vulva : 

oonnivent,  2. 

/ronuliim  of,  4. 

hiant,  3. 

laceration  of,  576. 

mucous  glands  of,  6. 

oedema  of, 
in  labor,  180,  535. 
in  pregnancy,  118,  266. 
Vulvo-vajpnol : 

follicles,  5,  6. 

glands,  5,  6. 

Weight : 

loss  of,  in  puerperal  state,  282. 

of  foetus,  at  term,  76. 

of  foetus,  in  multiple  pregnancy,  288. 
Wet-nurse : 

selection  of,  246. 
Wet-pack : 

use  of,  in  puerperal  fever,  649, 
Wharton's  gelatine,  57. 
Wolffian  bodies,  28. 

Yolk  of  ovum,  87. 

Zona  pellucida  of  ovum,  87. 
Zymotic  diseases : 
their  relation  to  puerperal  fever,  686. 


THE  END. 
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Sevenih  edition,  rewritten,  enlargiedt  and  Improved.     In  one  lar^ 

8vo  volume  of  B20  paKes,  with  complete  Index  and  112  Illu»- 

trations.   Price,  elotJi,  $6.00 ;  oheep  or  half  rusda.  $6.00. 


Thi(i,  the  \rvn\(h  edition  of  Pr.  namtnond'a  weH-kno«Tn  work,  ha*  lieen  Uxiroughly 
revi.-<c.l,  tind  cnlarRed  Ity  the  adJilion  of  new  chapters,  and  of  u  gection  on  Diseases  of 
Ibo  Symputhclic  Syslcin. 

The  work  has  ivceivcd  the  honor  of  a  French  translation  by  Pr.  Labadic-Lagrav«,  of 
Paris,  anil  an  Italian  iranslaiiou  by  Professor  Diodato  Borrelli,  of  the  Royal  Uuireraitj, 
is  now  going  through  iho  prce*  at  Naples. 


"Pr.  Ilammonirs  work  hjis  now  bec?n  before  tiie  profession  for  mnny  yours,  and  its 
cliann-teri.-iiC"  an-  very  p-norully  known.  Tlio  present  eiliiion  hua  a  cotnl  iiiQiiy  valuable 
additions,  but  has  lost  nothing  of  ira  previous  individuality  os  a  medical  work.  Dr. 
Iliiitiniimd  bn.4  the  rpi.ilitiei  of  u  Eueceiiiffiil  author.  He  ha.i  extensive  knowledge,  ttkiugh 
it  is  otorc  viiriod  than  profound.  His  practical  experience  is  large,  his  convictiong  arc 
positive,  and  he  can  »et  tliein  forth  clearly  and  rtttmclively.  It  ii  not  aurprioing  that  hia 
book  haa  been  a  very  popular  one.  And  the  present  edition  is,  u  modestly  stated  on 
the  title-page,  '  improved.'  " — Medical  Record. 

"  Our  8paee,  and  indeiMl  the  very  natuiv  of  the  work,  forbids  a  detailed  notice  of  tho 
book.  SufRee  it  to  say  that  we  are  convinced,  from  a  by  no  means  superficial  exainina- 
tiiii  (if  it,  thui  tliere  i*  nu  work  on  the  subiecl  belter  entitled  to  the  wants  of  the  general 
priiclitioner  at  least." — Mirhiijim  Ateiliirnl  ^Vt-ie*. 

"The  author  has  a  captivating  al\\c  of  writing,  in  the  first  place  from  the  cleamew 
of  it,  and,  in  the  second,  from  the  graphic  niiinner  of  his  illustrations  with  which  every 
chapter  abounds.  Ills  particular  strength  is  in  depiction.  Hammond  is  undeniably  on 
artist  in  his  profession,  and  he  touches  up  the  most  somber  backgrouud.<;  with  bits  of 
enlivening  color.  Some  chapters,  like  that  on  epilepsy,  have  almost  tho  ra.<<einuiion  of 
romance.  Uul,  a.<!  wc  have  already  said,  the  profe.'<sion  if.  thoroughly  familiar  with  all 
thi!  strong;,  and  we  might  add  the  weak  poiutd  of  ihia  book,  so  that  unytbin^  like  a  criti' 
cal  review  of  it  is  unnecessary." — LaneH  aiui  CUnie. 

"  Durini^t  ^^'^-  fi*'<?  years  which  have  elap?e<I  since  the  publication  of  the  sixth  edition 
of  this  staiidiird  work  on  diseases  of  the  nervous  system,  invesli^atiuns  in  tbi.-"  spccinl 
dcpiirCiaent  of  pathology  liave  been  pushed  witli  remarkable  activity  and  vlcur,  both  ii 
thi!*  country  and  abroad.  Mew  and  imjiroved  instruments  are  constantl,^  coming  into  ni^ 
enabling  ihe  physician  to  interpret  accurately  symptnum  which  formerly  were  obscure, 
and  cousetpieutly  make  his  treatment  more  rational.  Amoui;  those  who  have  contributed 
larK^ly  to  this  rapid  advancement,  few  are  more  widely  known  than  Dr.  Hanuuond,  and 
we  feel  a.*9ured  that  this  new  edition,  which  has  been  ihorouchly  revi.«ied  ond  enlarged 
by  the  addition  ol  much  that  is  new.  will  receive  %  hearty  welcome  from  the  medical  pro- 
fession OM  both  side-"*  of  the  Atlantic.  The  author  is  a  concise  writer,  who  never  wast<« 
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